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W! IAT you want most in radio 1 

is smooth, well rounded l | 
tones with just enough volume to: j i 
make reproduction real. i 


The new '4 amp. oxide filament ZP 201 A 
all-socket Power Tubes now contribute this 
missing quality to radio. ZP 201 A power 
tubes take just enough current from your bat- 
tery to assure smoothness of tone. Differing 
from the majority of other tubes, there is 
no excess—no “crowded” current active in 
ZP 201 A’s to set up the blasting micro- 
phonic noises that distort true tone and 


sive volume an aartificial rasp. ZP 
201 A's in every socket—installed 
without re-wiring—give you music rich 
and clear, with as much power as 
you'll ever need. 


i 
i 
l 


The extremely conservative operating char- 
acteristics of ZP 201 A power tubes effect an 
appreciable economy in “A” power—reduces 
recharge bother and expense. And through 


elimination of magnesium coating, they perform 


at topmost efficiency . actually improving 


with service. 


A better, longer life power tube at only $2.50 each. 
Ask for a demonstration at your nearest dealer. 


ZETKA LABORATORIES, Inc., 73 Winthrop St., Newark, N. J. 
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ZETKA 


The Clear Giass Tube 
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| a NEW 
BROWNING-DRAKE 


MODEL 7-A 


SINGLE DIAL SEVEN TUBES 
COMPLETELY SHIELDED 
ILLUMINATED DRUM CONTROL 
SUPER-SELECTIVITY 


FTER several years of intensive research by G. H. Browning and Dr. F. H. Drake, the 
laboratories of the Browning-Drake Corporation have brought to commercial form an 
entirely new conception of the world-famous Browning-Drake receiver. 


Ability to cut through the strongest local interference, and remarkable distance performance, 
even superior to previous accomplishments, give this new receiver an unmistakable appeal, although 
Browning-Drake receivers have a record of seven successive nights of transcontinental reception. The 
first Browning-Drake to use more than five tubes, this new receiver embodies many mechanical refine- 
ments, including complete shielding and a highly efficient and novel tuning drive system. 


As the culmination of nearly five years of study and progress, and backed by the reputation of 
the Browning-Drake Corporation, this receiver, we believe, will òccupy a paramount position in radio 
this year. High grade dealers throughout the country are prepared to offer several models of these 
new Browning-Drake sets, as well as the official Browning-Drake kit for home assembly, which has 
won wide-spread popularity. 


Every fan knows Browning-Drake. Thousands own the factory-built receivers. And more fans 
are building the official Browning-Drake kit sets than any other type of kit assembly. 


DEALERS: Browning-Drake now offers a complete line 
of receivers and kit parts. Sales of Browning-Drake parts 
during the past season were more than twice those of 
any other. Inquiries will receive prompt attention. 


BROWNING-DRAKE CORPORATION 
CAMBRIDGE | 12: MASS. 


BROWNING-~DRAKE 
==) RADIO f 
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The True Magic of Music From Your Radio and 


Phonograph With These New Alden Devices 


Amazing New Invention Makes it Possible to Obtain Radio 
Quality and Realism of Radio From Phonograph Records 


Any radio engineer will admit that the improvements 
that have been made in radio reproduction during the 
past three years have been confined largely to audio- 
frequency amplifiers. The set of yesterday—of 1925-26 
—is antiquated, not because of its sensitivity or selec- 
tivity but because its audio-frequency apparatus does 
not pass all the frequencies of the musical scale. The 
mellow and rich low notes are practically absent and 
the absence of these frequencies gives to the music a 
colorless, nasal nature. 


Any Set Modernized With Truphonic 
Amplification 

Through the development of the marvelous Alden Truphonic 

Amplifier, an amplifier based on the very latest engineering 


discoveries, any radio set, regardless of its age or manufac- 
ture, may be brought up to the 1928 standard of reproduc- 


tion through the simple expedient of making a few connec- - 


tions. For one-twentieth of the price of a new receiver, any 
novice, regardless of his experience in radio, can bring his 
old receiver to a point of audio-frequency efficiency where 
it will match and even surpass many of the high-priced sets 
of today. Music with a quality never before believed attain- 
able is made instantly available through the quick and con- 
venient attachment of an Alden Truphonic Amplifier. 


Perfect Realism With Truphonic 


A Truphonic Amplifier is simply this: A small, compact 
instrument which, when attached to your receiver, changes 
entirely the amplification of your set. As if by magic, it 
brings out the true musical qualities that have heretofore been 
distorted by old-fashioned and hopelessly antiquated audio- 
frequency systems. A Truphonic Amplifier also has the 
decided advantage that for those who want exceptional 
volume with the same pure quality of reproduction, may have 
it by the simple addition of a power tube. No other changes 
are necessary, no additional “A” or “B” battery being 
required. 


The Wedding of the Phonograph and 
the Radio 


Through the use of the Alden Truphonic Amplifier and the 
new Alden electrical phonograph reproducer, the wedding 
of the phonograph and the radio has been successfully 
brought about. Using these two devices, it is possible for the 
radio fan, for the first time, to enjoy phonograph. concerts. 
The Alden electrical phonograph reproducer is attached im- 
mediately to any phonograph, regardless of its type or age. 
This device converts the delicately recorded impressions on 
the record into minute electrical currents which are perfectly 
amplified through the Truphonic unit. Thus, by a quick and 
simple change, the radio fan mav use his radio or his 
phonograph. 


A Matchless Combination 


These two new Alden devices make of any phonograph a 
reproducer equivalent to the high-priced electrical phono- 
graphs being sold at the present time. For a few dollars the 


owner of an old 
radio receiver and 
an old phonograph 
may enjoy this 
matchless combina- 
tion and the new 
thrill of true musical 
reproduction. By the 
addition of these 
units, you not only 
bring your radio set 
up to date, but you 
bring your phono- 
graph up to the new 
standard of electrical 
reproduction along 
with it. 


No, Other Phonograph 
Unit Has These 


Features 
The Alden electrical 
phonograph unit is a 
masterpiece of acous- 
tical engineering, 
having features that 


The Alden unit 


f= 
The Alden Electrical Pho- 

nograph Reproducer 
is attached to any 
phonograph by a simple twist of the 
wrist, converting the instrument at once 
into a fine electrical reproducer of mu- 
sic. Although best results are had when 
used with the Alden Truphonic Ampli- 
fer, the unit may be permanently at- 
tached to any standard radio receiver 
by making a few simple, quick connec- 
1083. 


Price Complete 


cannot be claimed by with cord 


$10.00 
any other device of 
its kind. Nothing in a phonograph record eludes its search- 
ing needle. These new features make possible a realism of 
reproduction that is perfectly amazing. 


The Alden unit requires nothing from a phonograph but a 
turn-table. It replaces the old sound box and may be at- 
tached in a twinkling of an eye. Embodied with the Alden 
unit, there is a volume control which makes possible music 
from a whisper to the full blast of a jazz band. There is 
also incorporated in this unit the new Alden feature that 
entirely eliminates all needle scratch. This needle-scratch 
filter is a distinct Alden feature and is not available on any 
other device of this nature. 


The Alden Manufacturing Company makes many 

other radio necessities, and radio fans are invited 

to send for a complete catalog of sockets, dials, 
adaptors and loudspeakers. 


ALDEN MANUFACTURING CO., 
SPRINGFIELD :: :: MASSACHUSETTS 


The Alden Truphonic Amplifier 


This unit comes complete in a beautifully 
finished case with labeled leads for ready 
attachment to any receiver, regardless of ta 
type. A volume control ts also provided, to- Pe Se 

gether with phone tip-jacks. Comes packed ‘Bs “A 
with full instructions for quick, easy attach- r 


ii Price $25.00 
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From a photograph pede for Pour AR RADIO 


A Practical Demonstration of the Electrical Pick-up Apparatus 
by the Technical Staff of POPULAR RADIO 


The results of many months of experimental work in the radio laboratories of several manu- 
facturers and inventors, supplemented by independent experimentation and research in the 
POPUILAR Rapto LABORATORY, were revealed to various groups of engineers, manufacturers, radio 
and phonograph dealers and to the press in a series of highly successful demonstrations held at 


the Hotel Astor, New York, from May 20 to 24, inclusive. 


Some of the various electrical 


pick-up apparatus and loudspeakers that were here given an impressive demonstration are 
described on pages 14, 15, 16 and 17 of this issue. 


Tus issue of PopULAR RADIO is de- 
voted practically in its entirety to 
„what's new in radio.” 


* * 


NEW applications and uses of radio 
apparatus, new types and models of 
radio receivers and accessories, new in- 
ventions in the field of radio, new dem- 
onstrations of radio phenomena—indeed, 
all that is of most timely interest to 
the radio experimenter and to the 
broadcast listener—are here presented 
to PoPpULAR RADIO readers, as evidence 
of what the coming season has in store 


for them. 
* * 


Anp it may truthfully be said that 
never before in the history of radio have 
so many advances been made in a single 


season. 
* * 


ASIDE from the progress made in the 
development of apparatus, this coming 
1928 season is marked by two inventions 
that are of outstanding significance: 


* * 
First: the “electrical pick-up.” by 


means of which radio apparatus can be 
successfully used for amplifying and 


beautifying the reproduction of phono- 
graph records, and; 


* * 


77 


SEcoND: the exponential horn, 
which has been in the course of de- 
velopment for three years, but which is 
only just about to be placed at the dis- 
posal of the radio public. 


* * 


BorH of these instruments are sub- 
stantial contributions to the radio world 
—and the articles on pages 14-17 and 
22-24 of this number contain authorita- 
tive information that has, until now, 
been guarded as confidential. 


* * 


AN excellent constructional article 
that tells exactly how to build one of the 
new exponential reproducer horns that 
give a quality of reproduction superior 
to practically any other type will be a 
feature of the coming month’s issue of 
PopuLaR RADIO. The details of size. 
shape and methods for building the 
forms to make the horn are clearly told 
for the special benefit of the radio ex- 
perimenter who wants to get the best 
reproduction possible. 


6 


THE inauguration of the department 
“Star Program Features of the Month” 
in the April issue of PopuLaR RADIO 
made an instant hit with our readers— 
if the large number of congratulatory let- 
ters are any criterion. 


* * 


HERE, for example, is a representa- 
tive commentary concerning this new 
feature; it comes from Dr. R. du Valle 
Sarraga, of San Juan, Porto Rico: 

* * 


“I CONGRATULATE you for your inno- 
vation in publishing a list of star program 
features. You are rendering a distinct 
service to the public. The policy of the 
newspapers in omitting mention by name 
of these features. in order to increase 
their incomes through forced advertise- 
ments, has received a tremendous blow. 
The readers of Poputar RADIO (and I 
am an old one), are willing to pay the 
subscription price more than ever, now 
that they have real programs.” 


a 


Editor, Porputar Rapio. 
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THORDARSON , 
BATTERY 
CHARGER 


DRY—As dry as they make them. In fact the 
rectifying element is contained in a moisture- 
Brook: cartridge. 


SILENT—No vibrating parts. Current is rec- 
tied through a patented electro- chemical 
process. 


SAFE —There is no hazard to rugs or wood- 
work for there is no acid to spill. The tubes of 


the set are safe, even if turned on when the 
charger is in operation. 


COMPACT— Fits into battery compartment 
easily. ay 234” wide, 534” long and 434” 
high, overall. 

EFFICIENT—This charger is always ready for 
service. No overhauling required. Rectifying 


element is held in spring clips and can be re- 
placed in thirty seconds. 


LONG LIFE — The Raytheon rectifying unit 
used in this charger is guaranteed by its manu- 
facturer for 750 hours of full load operation, 
or epproximately one year's service. The 
transformer will last indefinitely. 


CHARGING RATE — 2 amperes. 


Price 812 


Page 7 


nt Carry a Load of Hay 


J 


— 


eelbarrow 
— SS 


— ͤ——— — 


= = 
NNk SAS 


ETTHER can you obtain good musical per- 

formance from your receiver unless your 

audio amplifier can carry the full load of rich 
tones and overtones. 


Wherever tone quality is paramount you will 
find Thordarson Amplifying Transformers. 
Over thirty manufacturers of leading quality 
receivers use them as standard equipment. 


Follow the lead of the leaders. Whether buy- 
ing or building a receiver—if you enjoy music 
— insist on Thordarson Amplification. 


THORDARSON 

Power Compact 
The only complete founda- 
tion unit for home-built 
power amplifiers. Contains 
power supply transformer, 2 
30-henry choke coils, 2 buffer 
condensers and center tapped 
filament supply —all in one 
compound filled case. Sup- 
lied in two types: R-171 for 
Raytheon rectifier and UX- 
171 power tube, and R-210 
for UX-216 B rectifier and 

UX-210 power tube. 


Type R-171, $15.00 
Type R-210, 20.00 


THORDARSON R. 200 

Amplifying Transformer 
A transformer designed for 
the musical epicure. The large 
core of finest silicon steel and 
the high inductance primary 
winding combine to give this 
instrument the most perfect 
transformer reproduction ob- 
tainable. Has a remarkably 
wide range of amplification. 
Ideal for use with cone type 
speakers. Designed for both 
first and second stage ampli- 
fication. Weight, 2 lbs. 


Price $8.00 


JHORDARSON 


RADIO TRANSFORMERS 
Supreme in Musical Performance! 


‘WORLDS OLDEST AND LARGEST 


MAKERS 
3555 
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The Warford Electrical Reproducer Literally Brings 
Your Favorite Phonograph Records to Life 


Amazing Realism and Greater 
Volume Possible by the Use 


of Your Present Receiver 


New Thrills from Your Set 


The Warford Reproducer is a device that replaces the regular 
reproducer with which the talking machine is equipped and 
transmits and amplifies the record through the loud speaker of 
any radio set. The Warford unit may be easily and quickly 
attached to any phonograph or any standard radio receiver. 
Thus, for the first time, the thrilling realism of radio, the life- 
like reproduction of broadcasting, may be had from the phono- 
graph record. For the first time it is possible to enjoy the full 
charm of Caruso’s voice or the enchanting music of the New 


York Philharmonic. 


The Renaissance of the Phonograph 
The Warford Reproducer marks the Renaissance of the phono- 


graph; music from the plaintive whisper of a violin to the full 
swell of a great organ, with a fidelity of tone never dreamed 
possible by acoustic engineers. Once more the phonograph be- 
comes a source of potential entertainment through the employ- 
ment of radio equipment. 


Attached Instantly 


The attachment of the Warford Reproducer requires no tools. 
For its installation, it is only necessary to remove the mechanical 
reproducer from the phonograph and replace it with the Warford 
electrical pick-up. The detector tube is removed from the radio 
receiving set and replaced by a special plug supplied with each 
Warford unit. No additional wires or equipment is required. 


Eliminates Record Noise 


This amazing new invention Lot only makes available radio 
reproduction from phonograph records, but also eliminates the 
annoying needle scratch and record noises. The age or manu- 


facture of the phonograph used is immaterial, for the phono- 
graph is called upon only to turn the record. Anyone owning 
a phonograph may now enjoy the marvel of electrically produced 
music as supplied by the newer phonograph creations. 


DR 4, 


tubes. 


Warford Batteryless Power 
Amplifier and Eliminator 


nals ready for immediate at- 
tachment to 60 cycle lighting 
Uses either Donle, 
RCA, or Cunningham tubes, 
U X 213 or CX 313 
rectifier tubes or Donle DP 
U X 210 or Cun- 
ningham C X 310 amplifier 


circuit. 


10, RCA, 


Warford Reproducer for Phonographs 


The Warford Unit comes supplied with volume control. 

and 12 ft. cord for attachment to any radio receiver. Cord P s $16 00 
ts equipped with special plug for quick change from radio rice ° 

to phonograph reproduction. 


The New Warford Power Unit 


The tone quality of your set is far more satisfactory when the 
tubes are not “pushed.” But to afford adequate entertainment 
you are inclined to force the tubes, with the resulting distortion 
of tone. The further this is carried, the more 5 this 
lack of purity becomes, until many people believe that volume in 
itself is unpleasant. 


Secret of Pure Tone 


Yet the music from a good orchestra is equally pleasing whether 
ou are nearby or in the far corners of an auditorium. This is 

ause the tone is pure, and consequently, carries. The Warford 
Power Unit will give you this adequate volume to be heard at 
a distance, and, not only will not distort, but will purify and 
smoothe out the tone qualities of the set. It will make it possible 
to enjoy your set without the necessity of “huddling” in the im- 
mediate vicinity. In fact, it will give a volume that will fill an 
auditorium or hall and make it possible to dance by radio. 


The WARFORD POWER UNIT operates off 120 volts 
A cycle current, and requires no batteries. 

In addition it contains a B' eliminator that will furnish 
adequate B current for your set. 

This unit is designed to use interchangeably either Donle, 
. C. A. or Cunsineben Tubes. 

It is furnished complete for use including both rectifier and 

wer tubes. It has an 8 ft. cord and plug for connecting to 
ouse lighting circuit. Also has attached a 6 ft. cord fitted with 
tips for connection to speaker terminals on set. It is equipped 
with terminals for speaker connections and for B“ battery 
leads from set. 


Modernize Your Old Set 


The Warford Power Unit will bring your radio set up to 
date and make reproduction from your phonograph records still 
more enjoyable, bringing out the full, rich, round tone that you 
have ‘heretofore been missing. The Warford Power Unit will 
make even the most modest radio set the equivalent in reproduction 
to the highest priced radio sets on the market today. 


further information and literature. 


The Warford Power unit 
comes ina beautifully japan- 
ned metal case with 8 ft. cord, 
speaker extension and termi- 


42 WHITEHALL STREET 
NEW YORK, N. Y. 


Price $54.50 


Music lovers, dealers and jobbers are invited to write for 


WARFORD ELECTRIC, Inc. 


N 
The RADIO ALMANAC 
Zo en August, 1927 @ mre, 
NI 1892: EDOUARD BRANLEY devised an appliance for detecting electromagnetic waves; it was known as a ©: 
. “coherer.” Rather warm! 


1907: The first paid press dispatches were sent across the Atlantic by radio. 
Be sure that your lightning arrestor is in working order. 


1896: The first demonstration of directional wireless was given in England, with the aid of reflectors. 
Hot spells and thunderstorms will mar distance radio reception during this month, 


1903: First International Radiotelegraphic Conference was held in Berlin. 1903: VALDEMAR POULSEN pat- 
ented the improved arc oscillation generator, using a hydrocarbon atmosphere and a magnetic field. 


D 1924: Station KD KA established communication with the ship Arctic within 11 degrees of the North Pole, thus 
2 establishing a record for farthest north reception. 


1904: The first commercial business to be transacted by radio was conducted through the United States Signal 
Corps station in Alaska. 


1923: Radio broadcasting was first used as a paid advertising medium. 
1922: The Sainte Assize radio station was opened. Tune in on church services. 


1915: During this month F. A. KOLSTER maintained experimental work on his radio gompass, which was 
more effective than any used up to that period. 


1837: The first patent for an electric telegraph was taken out by COOKE and WHEATSTONE, of London, and O; 
by SAMUEL F. S. MORSE, of the United States. Fair and warni. 


1888: RAYMOND A. HEISING, creator of the Heising system of modulating radio currents for radio broad- 
casting, was born. Begin now to plan for the new radio receiver. 


1923: A Federal Court ruled that the broadcasting of the song. Mother Machree,” copyright by M. Whitmark 
& Son, by Station WOR, owned by L. Bamberger & Co., constituted a performance for profit.“ 


© 1847: DR. O'SHAUGHNESSY succeeded in passing intelligible signals without metallic conduction across a river 
4,200 feet wide. 


1912: An act was approved by the United States to license radio operators and transmitting stations. 
This ts a good time to experiment with the new tubes. 


1919: The first successful non-stop transatlantic flight of ALCOCK and BROWN, as well as the transatlantic 
flight of the British dirigible R34, pointed out the inestimable value of radio equipment in aviation work. 


1904: The wireless telegraph act of Great Britain was passcd. 
About this tine a new crop of “sure-fire static eliminators“ will be announced. 


1884: STANFORD C. HOOPER was born. Among his inventions is the radio compass system now used in the 
United States Navy. 


1827: SAVARY found that a steel needle could be magnetized by the discharge from a Leyden jar. 
2 Bring the portable receiver along on the picnic! 


108: At about this period DR. REGINALD A. FESSENDEN reported successful radiophonic communication 
between his station at Brant Rock, Mass., and Washington, D. C.—a distance of 690 miles. 


Ci 1889: SIR JOSEPH J. THOMSON suggested that electric waves were particularly suitable for the transmission of 
' signals through fogs and material objects. 


If all the users of interference-producing violet ray and other machines were laid end to end, they would form a 
line reaching from the prison at Sing Sing to the asylum at Mattcatvan—and tt is suggested that they be laid that way. 


1920: The first official radio message was transmitted from the Lafayette radio station at Bordeaux; it was 1 
addressed to the Secretary of the United States Navy. Hot and muggy. 


1021: The first town in the United States to be named Radio (Virginia) was given to the community where 
the Arlington radio station is located. 


1914; The Lackawanna Railroad conducted its first tests of radio reception on moving trains 


1907: During this month ARTHUR KORN, the German radio expert, began his experiments in the radio 
transmission of pictures, which later came into commercial use. 


1919: The Franklin Medal, awarded by the Franklin Institute of Pennsylvania, was this year given to Major 
General GEORGE O. SQUIER for his contributions tu telephonic. telegraphic and radio communication systems. 


1873: DR. LEE DE FOREST, inventor of the audion valve, was born. 
Pep up your receiver occasionally with new valves, 


21. 1910: The first successful American attempt at radio transmission from a plane in flight to a ground station took 
place at Sheepshead Bay, Long Island, Y. 


1843: LINDSAY suggested that if it were possible to provide stations not more than 20 miles apart across the 
Atlantic there would be no need of laying a cable. 


1870: VON BEZOLD discovered that oscillations set up by a condenser discharge in a conductor gave rise to 
interference phenomena, 


1921: The American Radio Relay League opened its first convention in Chicago. 


i 1923: AU GU STE GUSTAVE FERRIÉ, a general in the French army, was at about this time awarded the 
„Franklin Medal “in recognition of his successful researches in the field of radio transmission of intelligence.” 


From a photograph made for POPULAR RADIO 


The Wedding of the Radio Receiver and the Talking Machine 


One of the most important advances made in the field of radio during the past few months has 

been in low-frequency amplification. The new apparatus known as the eee teal pick-up” 

now makes possible this form of amplification of talking machine records. Mr. H. P. Donle 

(who developed one of the methods described in the article beginning on page 14) is best 

known as the inventor of the famous sodion detector tube and of the system of truphonic 
amplification. 
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THE NEW PROSPECTS OF TRANSMITTING 


POWER BY RADIO 


Years ago Nikola Tesla, imaginative genius of electrical engineering, 
predicted that power would one day be sent from place to place 


without wires. 


With each year the hope grows stronger. 


In this 


article Mr. Elway describes some remarkable experiments and pre- 
dictions of power by radio recently presented at a gathering of 


EN have been dreaming for 

twenty years of sending power by 

radio. It is still a dream but it grows 

solider. Like Jules Verne’s imagined 

submarine, it seems more and more apt 
to come true. 


On a recent evening in New York City 
the staid and sober and matter-of-fact 
New York Electrical Society devoted 
one of its famous meetings to a discus- 
sion of the possibilities of radio power 
and to demonstrations of some of the 
things that already are realities. 


Dr. Philips Thomas, Research Engi- 
neer of the Westinghouse Electric and 
Manufacturing Company, already well- 
known to the radio public through his 
invention a year or two ago of the 
“glow transmitter” microphone,“ was one 
of the speakers. He painted a picture 
of what practical radio power might 
mean: 

“We may visualize,” he said, a parallel 
beam of radiation ten centimeters or four 
inches across, along which is being sent ten 
kilowatts of energy. What sort of effects 
shall we find? Will this be a means of 
delivering energy for heat and light to 
individual houses? Tesla had a similar 
idea many years ago. Later improve- 


»The Remarkable New ‘Glow’ Transmitter,” 
by David Lay. Popular Rapio for April, 1923, 
pages 290-294. 


scientists. 


By THOMAS ELWAY 


ments in the radio art make it interesting 
to consider such a possibility once more. 
“We may imagine each house furnished 
with a half-wave oscillator in line with 
a parallel beam from a sending station, 
so that heat and light may be obtained 
very much as at present, by simply turn- 
ing a switch, but without the costly trans- 
mission wire equipment now required.” 


What Dr. Thomas foresees, not as a 


certainty but at least as a possibility, are 
thousands of beams of radio power criss- 


crossing the roofs of a city or the farms 


of a countryside, like the beams of 
searchlights from a fleet of mighty battle- 
ships. He is thinking of power lines, 
Carrying power as our great towers and 
wires do now, but which nobody will 
have to build because they will not be 
material structures. They will be 
created, when necessary, from the sub- 
stance of the air itself and by the ac- 
tion of the same electric forces which it 
will be their duty to carry. 

Dr. Thomas spoke first of the mere 
generation and use of radio waves con- 
centrated into beams, something which 
he agrees with other engineers in be- 
lieving quite possible so soon as we can 
generate waves of sufficiently short wave- 
length and in sufficient intensity. But 
that is not the only possibility nor the 
most significant one. 


11 


“Suppose,” Dr. Thomas continued, it 
should happen that this four-inch beam of 
highly concentrated energy should render 
conducting the air through which it passes. 
Then ordinary electric power could be sent 
along the beam as though the beam were 
a transmission line. The beam could be 
directed to any desired spot, with dire re- 
sults to the target. It would constitute the 
so-called heat ray’ employed with such 
deadly effect by the Martians in H. G. 
Wells’ well-known story of their descent 
on earth.” 

This is no mere empty imagining. 
Granted that it will probably prove pos- 
sible to make the short-wave radio beams 
at all, it is more than probable that they 
could be made to render the air at least 
partially conducting for other varieties 
of electric current, possibly even for di- 
rect current although the familiar sixty- 
cycle alternating current is perhaps 
somewhat more likely. 

Such power-carrying beams of con- 
ducting air would probably be self- 
luminous, shining with the same clear 
bluish light which every radio amateur 
has seen once in a while in soft trans- 
mitting tubes and which is called the 
“blue glow.” Probably the light pro- 
duced would not be bright enough for 
any use. Otherwise one might imagine 
a beam of the rays passing down the 
center of the street, its own glow serving 
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for the street lighting while it carried 
power to the subscribers along the route. 
It would be as though the power wires 
were themselves white-hot all the time 
and lit the streets without any lamps be- 
ing necessary. 

This is probably too much even for a 
Jules Verne to hope for in the near 
future, but the glow of Dr. Thomas’s im- 
agined radio power beams would be a 
considerable advantage in another way. 
If such beams are ever used they will 
not be pleasant things to run into unex- 
pectedly. Their effects would probably 
be not unlike those predicted by Mr. 
Grindell-Matthews and others for the 
various varieties of Death Ray” that 
have been conceived and proposed. 
Power rays criss-crossing the housetops 
would have to be high enough above them 
so that careless radio fans, fixing 
antennas on dark winter nights, could not 
thrust either the antenna pole or an 
incautious head into the powerful and 
destructive beam. If the beam were 


-y 
SA Q NI 
° — “4 -~ 
— * 
ENTERED í 
8 N 
— —— 4 
` : n 
5 p PPs 
s e m . 


n 


* 


ee `, — es poe 
y N 120 
wei SS Fess WIG 
> g < 
K- 4 ES a n 
i Ae a 
A ` A gss K'A 
ae - ê. 
n . . A 
` E 
d PEA TT Ke 
5 
7 
} 


f > 
> heaton 
* 
å 7 0 
* Pa A ig ee 


New York Electrical Society 


utterly invisible, the danger would be 
greater than if it glowed dimly, as it 1s 
probable that it would. 

Dr. Thomas did not predict, nor is it 
probable, that beams of this kind would 
be used at first in distributing power in 
cities or for any similar purpose. Wires 
work very well for such duties, and there 
would be no object in displacing them. 
On the contrary, the first use of the 
radio power beams, if they become pos- 
sible at all, will probably be in places 
and under circumstances which render 
wires unsatisfactory. 

An example which Dr. Thomas cited 
to the Electrical Society is that of a con- 
tractor who finds it necessary to take 
electric power up the side of a mountain 
or to some similarly inaccessible spot to 
begin digging a tunnel or preparing for 
a bridge or carrying out some other 
engineering work. Wires may be hard 
to place and to maintain. Perhaps the 
operation is a temporary or a movable 
one, so that the wire installation would 
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be no more than installed until it would 
be necessary to remove it again, the re- 
moval being almost as difficult as the 
installation. 

Such situations would be opportuni- 
ties for radio power. Imagine a beam- 
forming transmitter, perhaps mounted 
on a motor truck or a boat, and easy to 
set up and operate at some accessible 
point near the mountain-side which must 
be fed with power. The contractor 
wheels his beam-gun into position, starts 
his oscillator, trains the ray on the spot 
desired and turns on the power. With 
no more trouble than he has now with 
the light rays of his searchlights for 
night work, he carries the needed elec- 
tric power to any peak or cliff where his 
men must cling precariously to do the 
job the engineers have set. 

There are probably uses for the power- 
carrying radio ray, also, in crossing 
rivers or harbors where wires are im- 
possible or difficult to place. The span 


which can be bridged by any reasonable 
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How Dr. Thomas Pulled Radio Power Out of the Air 


The vacuum-tube oscillator mounted on the table at the right produced radio waves of 2.4 


meters wavelength. These filled the surrounding space. 


By holding in this radio field a stiff 


copper wire one-half wavelength long, operating as a Hertz antenna, Dr. Thomas picked up 
enough radio energy to make the small lamp at the center of the antenna glow brilliantly. The 
lamp glowed only when the copper wire pointed in the proper direction, thus proving that the 


waves were partly polarized, as are the waves now used in short-waved broadcasting. 


The 


flat aluminum ribbons were used instead of ordinary wire for the Lecher wires in the fore- 
ground, so that these were visible to the audience, a device which other lecturers using such 


wires will doubtless hasten to imitate. 
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From a drawing by Arthur Merrick for Porutar Rapio 


When Power Is Drawn from Shining Radio Beams 
In the future of radio power, which Dr. Thomas visualizes, power for automobiles, for dirigibles 
and airplanes, for households, and for many other purposes, may be carried by self-luminous 
beams of radio waves. Such concentrated radio beams might render the air conductive, so that 
ordinary power could pass along these beams as it now passes along wires. 


variety of power wire is not unlimited. 
To put high-tension power cables under 
the ground or beneath the waters of a 
river or estuary is an expensive task 
at best and is not always a possible one. 
A tower on one side of the barrier with 
a set of generators for powerful radio 
beams; a receiving tower on the other 
side similarly equipped, both raised well 
above any danger to passing vessels from 
the beam, and the trick would be turned. 
Possibly something of this kind, to solve 
many such problems which now puzzle 
the power engineers here and there in 
the world, would be the first practical 
use of power by radio if it becomes an 
actuality. 

There are possibilities, also, in radio 
power transmission over relatively short 
distances near great powerhouses and 
around power- producing machinery. 
Sometimes enormous amounts of power 
have to be carried between bus bars 
or from the terminals of a dynamo or 
other machine to some other piece of 
apparatus. Massive bars or sheets of 
copper or aluminum are now used for 
such purposes. They work well enough, 
but perhaps a beam of conducting air 


would be better. At least it would have 
the advantage of not burning out so 
readily as copper. Even if the air did 
“burn,” more air is cheap and no harm 
would be done. 

All these possibilities depend, of course, 
upon just what the properties of the im- 
agined radio beams will be if they are 
produced. It is possible, as Dr. Thomas 
told the Society, to predict some of these 
properties. 

The chief secret of producing the im- 
agined beams will probably lie, Dr. 
Thomas said, in generating very short 
radio waves at very high power. 

Short radio waves, even as short as 
a few centimeters in wavelength, are no 
novelty. Some of the first waves pro- 
duced by Professor Heinrich Hertz, when 
he still did not know that he had dis- 
covered radio, were extremely short 
ones, although badly mixed, as we know 
now, with waves of many other wave- 
lengths. The writer of these lines con- 
structed, just thirty-one years ago, a 
spark-coil and wave receiver that pro- 
duced and received some of these then- 
mysterious sparks which Dr. Hertz was 
so excited about. 


Quite early in these private experi- 
ments the electric-light transformer on 
the outside of the house unaccountably 
burnt up; producing a gorgeous spec- 
tacle, the volunteer fire department and 
a great black smudge on the side of the 
house. At the earnest solicitation of 
the electric light company, the fire de- 
partment and the family, the experi- 
ments were discontinued. But not until 
they had proved—as did the more skill- 
ful experiments of a thousand other 
amateurs and professionals all over the 
world—that what we now know as short 
radio waves are easy to produce. 

Unfortunately, however, all of the 
generators for very short waves, includ- 
ing Hertz’s spark-gap and every device 
since produced, show themselves strictly 
limited in power production. A few 
watts output is possible enough. More 
than a few watts is not possible unless 
one is content to increase the wave- 
length. 

Working with special vacuum tubes 
and with an oscillating circuit of his 
own design, Dr. Thomas has been able 
to produce radio waves as short as 2.4 

(Continued on page 74) 
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HOW THE NEW UNITS ARE CONNECTED TO A STANDARD PHONOGRAPH 


FicurE 1: The various instruments and parts shown in this pictorial diagram are designated by 


letters that reappear in the list of parts given below. 


This arrangement gives remarkably clear 


and realistic reproduction from a phonograph record. 


Here Is a List oF INSTRUMENTS AND ACCESSORIES THAT You WILL REQUIRE FOR THE ABOVE UNT 


A—Any old phonograph; 
B, C and D—Warford reproducer, com- 
prising pick-up, control unit and plug; 


three stages of low-frequency coupling, 
No. 304; 
F—Donle cabinet reproducer; 


E—Truphonic power amplifier, comprising 3 45-volt “B” batteries; 


How to Add the New Radio Ampli- 
fication Units to Your Phonograph 


The new “electrical pick-up” that gives reproduction to talking-machine rec- 
ords in better quality and greater volume than has ever before been possible. 


1 6-volt “A” battery; 

1 UX-201-a type valve; 
1 Donle High Mu valve; 
1 UX-112 type valve. 


If you already have a radio receiver and a phonograph (any type with a turn-table in 
running order will serve), all the new apparatus you need for hooking them up together 
is the newly invented electrical pick-up device that costs from $10 to $20; if you don’t 
own a receiver, the same effects may be attained through a reproducer and amplifier 


which will cost altogether from $40 up to $125. 


Demonstrations have shown that this 


invention gives better reproduction than has ever before been attainable. 


AVE you an old talking machine 
about the house? Or perhaps it’s 
at your camp or summer cottage. 

If you have one, there's a surprise 
and a real treat in store for you. 

If by chance you haven't, you can 
pick one up for a song, both literally 
and figuratively speaking. For it is es- 
timated that there are more than 
14,000,000 old-type talking machines in 
the United States, most of them at the 
present time dumb, idle and scorned, 
with very little quick cash value. The 
simplest form of machine will do; all 
it really needs to have left is a smoothly 
running turn-table. 

The old talking machine passed out of 
the picture for two reasons: 

First, because radio flashed in with its 
novelty, its range of entertainment 


By LAURENCE M. COCKADAY 


and improved quality of reproduction. 

Second, because the principles of radio 
were later applied to the talking machine 
itself, 

The new-style machine is now very 
justly climbing in popularity, for the 
reason that the same principles of 
vacuum-valve amplification of sound fre- 
quencies employed in radio have been 
applied to the talking machine itself and 
have so improved its reproduction that 
it sounds as good as a first-class radio 
receiver. This is exemplified, for ex- 
ample, in the Victor Orthophonic and 
Brunswick Panatrope. 

Another advance is shown in the ad- 
vent of the large “exponential” horn- 
type reproducer. (See page 22 of this 
issue of PopuLaR RADIO.) This type of 
loudspeaker successfully handles greatly 


increased volume and brings out the 
low notes as the old talking machine 
never could. And still another improve- 
ment is in the records themselves. They, 
too, have gained by the application of 
radio principles, being made by an elec- 
trical amplification process. 

And now it has become a simple mat- 
ter for you to adopt these great im- 
provements, apply them very easily to 
that old talking machine and convert 
it into an ultra-modern device that will 
produce music in marvelous tones, with 
a volume subject to control and rang- 
ing from the faint whisper of a violin 
to the rich swell of a great organ. 

All this you can do with that old 
cast-aside talking machine, with the ex- 
penditure of a very little money, no me- 
chanical skill, and almost no time. You 
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may do this somewhat progressively, if 
you wish to convince yourself of the 
unique functions and marked advances 
represented by each mechanical part. 
The complete assembly may be di- 
vided into three parts, or divisions: 


1. The electrical pick-up unit; 
2. The power amplifier; 
3. The new type of exponential horn. 


In Figure 1 is shown a complete 
hook-up of these three new devices in 
connection with an old-style talking ma- 
chine. (Other hook-ups are shown in 
Figures 4, 5 and 6.) 

This combination produces a repro- 
duction from the new electric records 
(such, for example, as the Victor, Co- 
lumbia, Brunswick or Okeh types) that 
is an absolute revelation in tone qual- 
ity—and perfection of lifelike reproduc- 
tion. 

At A in this diagram is shown the 
old-style talking machine, while at B 
is the electrical pick-up unit fastened 
onto the tone arm in place of the old- 
style mechanical sound box. 

The volume control, C, and a plug, 
D, are part of the equipment furnished 
with the electrical pick-up device as a 
single unit; they are connected by a 
long, flexible cord that carries the cur- 
rent generated in the pick-up device, B, 
to the plug, D, and to the amplifier, E. 

The diagram shown in Figure 3 also 
shows the proper connection from the 
plug to the amplifier, E, and to the 
three “B” batteries and the one storage 
battery required. 

The new type of loudspeaker, F, may 
be obtained in a beautifully finished cab- 
inet, but in the diagram in Figure 2 
only the reproducer itself is shown in its 
crude, unfinished form, that you may get 
a better idea of its design. The cord is 
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HOW THE ELECTRICAL PICK-UP WORKS 


FicureE 2: The needle, 3, to which is attached the vibrating arma- 
ture, 5, follows the vibrations imprinted in the record. The vibration 
of the armature generates a current of electricity in the magnet, 10, 
which furnishes a voltage, E, corresponding exactly to the vibration, 2, 
on the record, 1. This voltage, E, is then introduced in a standard 
low-frequency amplifier such as used in the better radio sets and ts 
reproduced with a high quality reproducer of the cone or horn type. 


HOW THE AMPLIFIER IS CONNECTED TO THE ELECTRICAL PICK-UP 


Ficure 3: This drawing shows the theoretical diagram of a “ pick- up” connected to the Tru- 
phonic amplifier, E, shown in Figure 1. The volume control, C, is shown in series, although in 
most devices it is connected in shunt across the first amplifying transformer. It will be noted 
that the amplifier circuit is exactly the same as that used in radio receivers, and it is this 
arrangement that accomplishes the astonishing results that may be attained. 
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ANOTHER MATCHED COMBINATION OF UNITS THAT WORKS WITHOUT 
THE USE OF BATTERIES 
Ficure 4: Here is shown, at A, a portable phonograph with an electrical “pick-up,” B, attached 
to a complete two-stage amplifier and power-pack, C. A high quality cone reproducer, C, is 
plugged into the power-pack amplifier. A plug is furnished with the power-pack amplifier that 
connects directly to the 110-volt, 60-cycle AC lighting lines. 


HERE Is a List oF INSTRUMENTS AND ACCESSORIES THAT You WILL REQUIRE FOR THE ABOVE UNIT— 


A—Any old phonograph; stage and a UX-210 type valve in the 

B—Pacent Phonovox electrical pick-up; last stage; 

C—Special Pacent two-stage Powerformer, D—Pacent 18-inch standard cone-type re- 
using UX-199 type valve in the first producer. 


O BATTERY- Ua C LA TERF 4B LITTERY 


A MATCHED COMBINATION THAT USES RESISTANCE COUPLING AND 
TRANSFORMER COUPLING 
FicurE 5: With this combination, that works on batteries and utilizes two standard UX-201!-a 
valves in the first and second stages and a UX-171 type valve in the last stage, really fine 
results may be obtained from any phonograph. The construction of the amplifier, D, is fully 
described elsewhere in this issue. The list of parts for this combination is given below. 


HERE Is a List oF INSTRUMENTS AND ACCESSORIES THAT You WILL REQUIRE FOR THE ABOVE UNIT— 


A—Any old phonograph may be used D—Quality amplifier (described on page 
here; 25 of this issue of PopuLAR RADIO) ; 
B—Bosch electrical pick-up; 1 18-inch Western Electric cone repro- 

C—Bosch volume control; ducer, type 540-AW. 
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ANOTHER MATCHED COMBINATION THAT EMPLOYS DOUBLE-IMPEDANCE 
COUPLING AND TRANSFORMER COUPLING 


Ficure 6: This combination, which uses the parts listed below, gives exceptionally fine quality 


and brings out both the high and low notes. 


The amplifier, C, uses two UX-201-a type valves 


and a UX-171 type valve in the last stage of amplification. 


HERE Is a List OF THE APPARATUS AND ACCESSORIES THAT You WILL REQUIRE FOR THE ABOVE UNIT— 


A—Any phonograph; 


B—Alden electrical pick-up equipped with 


volume control; 


attached from the reproducer unit to the 
output terminals of the amplifier, E. 

This particular combination of ap- 
paratus is due to the research work of 
Mr. H. P. Donle, the well-known radio 
and vacuum-valve expert, who has been 
working on this problem for a number of 
years. 

The exact electrical connections for 
the pick-up device and the amplifier it- 
self is shown in Figure 1. A study of 
this system will reveal the fact that any 
electrical impulses generated by the pick- 
up unit, B, travel along the wires to the 
control unit, C, by which the volume 
may be raised or lowered, to the plug, 
D, and from there on a standard three- 
stage Truphonic-coupled amplifier is em- 
ployed. From this same point it will be 
noticed that exactly the same methods 
are used in this case to improve the 
phonograph as have been developed so 
successfully during the last year to make 
radio reproduction so faithful. 

It will be of interest to study the 
method used in the pick-up device to 
convert the mechanical vibrations as ob- 
tained from the record into an electrical 
impulse that can be amplified by radio 
methods and finally reproduced by a ra- 
dio loudspeaker. 

Figure 2 is a sketch of the electrical 
pick-up unit that must be used to ac- 
complish this purpose. 

A cut-away section of a record is 
shown at (1) with the recording im- 
pulses designated at (2). The needle, 
3, travels in this winding path and 
thus is supplied with a motive force, 


C—High quality amplifier, described in the 


June, 1927, issue of PopULAR RADIO; 


D—Temple reproducer. 


MF1, which is transmitted through a 
bearing, 4, to a vibrating magnetic reed, 
5. As the needle, 3, vibrates, the reed, 
5, is also activated and vibrates in ac- 
cordance with the amplitude of the mo- 
tive force, MF2. This reed is damp- 
ened by two special rubber dampeners, 
6, and held by a spring tension device, 7. 
Adjacent to the reed, 5, is a magnetic 
pole piece, 8, upon which is wound a 
coil of wire, 10. The magnet, 9, is 
fastened to the pole piece, 8, and the 
whole unit is mounted upon the frame- 
work, 11. 

As the reed, 5, vibrates, it varies the 
gap between the reed and the pole piece, 
8, thus changing the magnetic flux flow- 
ing through the magnet, 9, and gen- 
erating an electrical impulse, E. in the 
coil, 10. This electrical impulse, E, 
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varies in strength or amplitude in exact 
accordance with the curves in the rec- 
ord and the force, MF1, applied to the 
needle, 3, and in turn to the reed, 5. 
The electrical impulse, as stated before, 
is then applied to the amplifier, E (Fig- 
ure 1), through the variable-resistance 
control, C, and the plug, D. 

Any kind of old-style talking machine 
that has a workable turn-table and a 
tone arm may be used with exactly the 
same results, as the only items that af- 
fect the tone quality and volume are the 
type of record used, the pick-up device, 
the amplifier and the reproducer. 

The complete device may be used, too, 
with any good radio set and reproducer 
by merely placing the plug, D, in the 
detector socket of such a set. But in 

(Continued on page 72) 


A CLOSE-UP OF THE AMPLIFIER SHOWN IN FIGURE 6 


FIGURE 7: 


This unit, which is simple to build, uses two double- 


impedance coupling units, a high-quality transformer and an output 


filter. 


(The constructional data of this device was given complete 


in the June issue of PoPULAR RADIO.) 
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OOO OSO 


VIEW OF THE SET FROM BELOW 


FicurE 1: Here is shown the general arrangement of the apparatus mounted on the strip and on 
the front panel. The mounting of the instruments is greatly facilitated by the sectional assembly. 


HOW TO ASSEMBLE THE 


New Unitune Receiver 


This is the third of a series of articles on the assembly and operation of popular kits of parts that 
may be obtained for building really good radio receivers; they differ from the “How-to-Build” 
articles, in that the sets described have been designed outside of PorUIA N Rapio EXPERIMENTAL 
LaBoraATory by commercial engineers. The sets that are selected for description have been carefully 
tested in the Poputar RADIO ELECTRICAL TESTING LABORATORY and will be chosen for their out- 


standing features and all-around efficiency. 


By JOSEPH CALCATERRA 


Cost oF Parts: Not more than $54.51 


Here ARE THE Parts THAT ARE USED IN THE New UNITUNE RECEIVER— 


A, B, C and D—Bruno high-frequency 
Unitune assembly unit consisting of an 
antenna coil, coupling coil and two 
variable condensers, .00035 mfd.; 


E—Bruno low-frequency transformer, type 


? 
F1, F2, F3, F4 and F5—Pacent subpanel 
mounting sockets; 


G and H—Carter midget rheostats, 20 
ohms, type No. M-20; 


I—Amperite No. 3A (for 112 or 171 type 


O intent have some radio engineers 
been to get the ultimate efficiency 
out of a receiving circuit that they have 
lost sight of the average radio listener 
who looks upon a radio receiver merely 


tube in last stage use Amperite 
No. 1); 

J—Bruno light switch; 

K—Electrad grid condenser with grid-leak 
clips, .00025 mfd., type GS; 

L—Durham metallized resistor, 2 megohms; 

M—Durham metallized resistor, .1 megohm; 

N—Durham metallized resistor, 1 megohm; 

O—Durham metallized resistor, I megohm; 

P—Durham metallized resistor, .5 megohm; 

Q and R—Electrad fixed condensers, .006 
mfd., type P; 


as a means of furnishing him with good 
reception at a minimum of cost and with 
a minimum expenditure of effort. 

Just a short time ago, reports of the 
motor speed tests conducted on Major 


S1, S2, S3 and S4—Eby engraved binding 


posts marked “ANT,” “GND,” 
“SPEAKER —” and “SPEAKER +,” 
respectively ; s 


T—Westinghouse Micarta front panel, 7 
by 18 by 1% inch; 

U—Westinghouse Micarta subpanel, 7 by 
17 by 3/32 inch; 

V—Westinghouse Micarta back strip, 114 
by 17 by 3/32 inch; 

W—Bruno adjustable brackets. 


Seagrave's mystery racer“ filled the 
columns of the daily papers and Sunday 
supplements. In these tests a speed of 
207 miles an hour was attained by the 
racer, breaking all previous speed records 
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fora land-going vehicle. While these 
tests were interesting, few orders were 
received for this type of car. Most of 
us are content to jog along at the com- 
fortable ordinary speeds prescribed by 
law. 

No one questions that many laboratory 
and high-grade commercial radio receiv- 
ers will do wonders in the way of dis- 
tance reception through a heavy barrage 
of local interference. This type of re- 
ception, however, requires a considerable 
outlay of both time and money in the 
building of a receiver. Like the 80 and 
90 mile-an-hour cars of commercial 
manufacture, such efficiency can only 
be produced at considerable expense. 

The designers of the Unitune receiver 
were not primarily interested in produc- 
ing a receiver exclusively for stunt re- 
ception. Rather, they worked to de- 
sign a set having the following features: 


1. Selectivity capable of tuning in 
local stations without interference; 

2. Low cost of construction; 

3. Good tone quality; 

4. Suitable volume control without 
loss of quality; 

5. Adaptability to all antenna sizes; 

6. Simplified construction. 

7. Ease in tuning. 

The circuit itself is of the simplest 
possible type. It belong to the class 
of circuits which may always be de- 
pended upon to work when the last con- 
nection is made and the vacuum valves, 
batteries, reproducer, and antenna and 
ground leads are connected to the proper 
terminals. It requires no coaxing, no 
delicate adjustments, no hairline tuning. 


The circuit calls for five vacuum 
valves. It consists of one stage of tuned 
high-frequency amplification; a tuned 
detector stage without regeneration to 
preserve best tone quality; a stage of 
transformer-coupled, low-frequency am- 
plification and two stages of resistance- 
coupled, low-frequency amplification. 

The circuit is designed for operation 
with UX-201-a type valves throughout. 
For greater sensitivity, UX-200-a type 
detector valve may be used. If that 
type of valve is employed, the grid re- 
turn from the detector stage should be 
connected with the negative filament 
terminal of the detector socket instead 
of with the positive filament terminal. 
Figure 4 gives the wiring diagram of 
the receiver. 

A UX-112 type valve may be used 
to advantage in the last low-frequency 
stage. In that case it is desirable to use 
a 9-volt “C” battery in the grid return 
lead of the last stage. 

A voltage of 22 ½ to 45 volts should 
be used in the plate circuit of the de- 
tector. The “B-++Amp” terminal should 
be connected with the 135-volt terminal 
of the “B” battery. A lower voltage will 
not give good results with resistance- 
coupled amplification. 

Two rheostat controls are employed. 
The rheostat G (see Figure 1) serves 
to adjust the high-frequency vacuum 
valve filament for sensitivity and vol- 


ume. 

The rheostat H is used to adjust 
the detector valve for most efficient op- 
eration. 

An automatic filament control is em- 
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ployed for adjusting the filaments of 
the three low-frequency valves. A No. 
3 type amperite should be used when all 
three valves are of the UX-201-a type. 
Three of these tubes require 34-ampere 
at 5 volts. If a UX- 112 or UX-171 type 
valve is used in the last stage, a No. 1 
amperite, designed to pass one ampere 
at 5 volts should be used to take care 
of the extra quarter ampere. 

A light-switch, combining the func- 
tions of battery switch and pilot light, 
is used to make and break the A“ bat - 
tery circuit. 

The Unitune tuner which is used as 
the basis of this circuit combines in a 
single, easily mounted assembly, two 
variable condensers and two tuned-high- 
frequency transformers. The whole as- 
sembly, together with the drum con- 
trols and panel plate, can be mounted on 
the front panel with two mounting 
screws. This unit simplifies the con- 
struction of the receiver and its opera- 
tion. 
The drum controls are arranged so 
that they can be moved by simply press- 
ing on them together, or separately. 


How to Assemble the Receiver 


The construction of the receiver has 
been simplified by an ingenious method 
which permits the parts on the panel to 
be mounted and wired as one unit, and 
the parts on the subpanel to be mounted 
and wired as a separate unit. 

Anchor studs are provided on the sub- 
panel; the subpanel wiring is connected 
to these studs. Later the front panel 
and subpanel are mounted together and 
the wiring completed by running con- 


THE TOP VIEW OF THE RECEIVER 


FrcurE 2: This photograph gives the reversed picture of the set as that shown in Figure 1. 
An examination of these two illustrations will show that all the wiring is done on the bottom 


side of the mounting strip, U. 
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PART I OF THE PICTURE WIRING DIAGRAM 
FicureE 3: Here is shown the wiring of the instruments on the panel, T, as the set is viewed 
from above. The wiring itself is shown in colored lines, while the instruments are outlined in 
black. The rest of the wiring is shown in Figure 4. 
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PART II OF THE PICTURE WIRING DIAGRAM 


_ Ficure 4: This drawing shows the wiring done on the underneath side of the mounting strip 
subpanel, U. The heavy colored lines show the connections that are made on the underneath 
side of this panel to the instruments mounted on it and to the connection cable. The instru- 
ments are outlined in black lines. The proper connections to the batteries from the cable itself 

are also indicated. 
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THE THEORETICAL DIAGRAM OF THE ELECTRICAL CIRCUIT 
Ficure 5: Here is given the proper hook-up for the various parts that go into the electrical 


circuit. 


One stage of high-frequency amplification with a vacuum-valve detector, one stage of 


transformer coupling and two stages of resistance-coupled amplification are used. 


nections between the anchor studs men- 
tioned and the terminals on the front 
panel. 

The mounting of the parts on the 
panel and subpanel is a simple pro- 
cedure and no detailed explanation of 
this part of the job is necessary. Merely 
mount the parts in the positions shown in 
Figures 1 and 2. There are no critical 
positions for the parts. 

In wiring the parts, first connect all 
the G“ and P“ terminals of the sockets, 
transformers, condensers and coils as 
shown in the wiring diagram in Figure 
4. Make the connections as short 
as possible, running them in straight 
lines from point to point so as to avoid 
parallel wires. 

You can then proceed to wire up all 
the other terminals, covering the wires 
with spaghetti wherever necessary when 
they cross each other or come in close 
proximity to metal parts. 

After the two units are completely 
wired, assemble the panel and subpanel 
units and connect the remaining ter- 
minals. 

The metal brackets can be used as 
connecting pieces. One of the brackets 
is used to make the connection between 
the positive “A” battery lead and the 
light terminal of the battery-switch. The 
other bracket is utilized to make the con- 
nection between switch and ground 
terminals. 


The terminals of the battery cable 
are connected directly with the leads 
on the set so that the only binding posts 
necessary are the ground; antenna and 
the two reproducer terminals. 

At the battery end, the wires should 
be tagged with markers to avoid any 
possibility of mistakes in connecting 
up the set. If a “C” battery is used 
for the last stage, the positive terminal 
of the “C” battery should be connected 
with the negative A“ battery terminal. 
The wire of the cable which would ordi- 
narily be connected for the negative “B” 
lead can be used for the negative C“ 
lead instead. In that case, the negative 
terminal of the “B” battery and the posi- 
tive terminal of the “A” battery should 
be connected together at the batteries 
rather than at the set. 

Before connecting up your batteries, 
check over the wiring to be sure that 
no errors have been made. When you 
are sure everything is all right, connect 
your batteries and make a final check by 
testing across the filament terminals of 
the sockets to see whether you have the 
proper filament voltage across the ter- 
minals. Be sure that the battery switch 
and rheostats are turned “on” when you 
make the test. 

After all these preliminary tests have 
been made you can insert your valves, 
connect up antenna, ground and repro- 
ducer and tune in. 


The knurled edges of the two tuning 
controls project through the panel and 
are spaced only a small fraction of an 
inch apart. This spacing is sufficient so 
that the two drums may be turned sep- 
arately, or by the simple expedient of 
pressing the knurled edges together be- 
tween the thumb and first finger the two 
controls will turn as one. To tune in 
the first station the two controls should 
be turred individually. It may be found 
that there is a difference of a few de- 
grees between the two settings. This 
difference should continue approximately 
the same throughout the waveband, and 
after the difference has once been de- 
termined by tuning in one station then 
the controls can thereafter be turned 
together as a single control. This ap- 
plies particularly in the case of recep- 
tion from local stations. In tuning in 
distant stations a slight readjustment of 
the individual controls will probably 
have to be made to bring the circuits 
into exact resonance. 

All volume control should be done 
with the right-hand rheostat which con- 
trols the filament voltage of the high- 
frequency valve. Never use the tuning 
controls to adjust for volume. 

The detector rheostat should be ad- 
justed for maximum signal strength and 
then turned back as far as possible with- 
out sacrificing either the volume or 
quality. 


The list of parts given on page 18 includes the exact instruments used in the unit from which these specifications were made 
up. The experienced amateur, however, will be able to pick out other reliable makes of instruments which have been approved 
by PorULAR Rapio which may be used with good results. But we recommend that the novice follow the list, as the diagrams 
in this article will tell him exactly where to bore the holes and exactly where to place the connections. If instruments other 
than the ones listed are used, the only change that will be necessary will be the use of different spacings for the holes that are 
drilled in the sub-base for mounting the instruments. To any reader who has difficulty in obtaining any of the parts which are 
necessary in making up these model receivers and power units, POPULAR RADIO SERVICE BUREAU, 627 West 43rd Street, New 
York City, will gladly assist in seeing that his requirements are promptly supplied. 
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T he New “Exponential Horn” 


Westinghouse 


By DAVID LAY 


What this recent and significant product 
of the radio experimental laboratory is— 
and the important part that it seems des- 
tined to play in the development of the 


radio art. 


ONE OF THE NEW EXPONENTIAI, HORNS AND ONE OF THE MEN WHO PUT 


THE EXPONENTS INTO IT 


Mr. C. R. Hanna is one of the two Westinghouse engineers who developed, back in 1924, the 
theory of the exponential horn; he and Dr. Slepian have since perfected the folded horn, shown 


above. 


The mouth of this horn is approximately four feet square. 


On the table in front of 


Mr. Hanna is one of the loudspeaker units used with these new Westinghouse horns. 


NEW device is beginning to 
make a noise in radio. It is the 
so-called exponential horn.” 

This horn is a new sound outlet for 
loudspeakers—and one which promises 
both to alter and to improve our pres- 
ent methods of discharging into the air 
the music and speech received by radio 
devices. 

Or the afternoon of May 12, 1927, a 
group of newspaper men and invited 
guests stood on one side of a valley 
near Pittsburgh, Pennsylvania. They 
listened to speech and music thrown 
across at them from the other side of 
the valley, where stood the research 


laboratory of the Westinghouse Electric 
& Manufacturing Company. Motorists 
who chanced to be following the road 
along the valley’s bottom, an occasional 
gardener digging up what he hoped 
would prove to be his beds of summer 
vegetables, housewives in their near-by 
kitchens; all were astonished to hear 
what seemed like celestial music rolling 
down out of the air around them. Al- 
though some of the listeners were more 
than a mile away from the quite ordi- 
nary-looking horn set up at the Westing- 
house laboratory, both speech and music 
were audible clearly and loudly. 

The occasion was a demonstration of 


a new form of the exponential horn 
developed by two Westinghouse engi- 
neers, Mr. Clinton R. Hanna and Dr. 
Joseph Slepian. These are the same ex- 
perts who presented before the Ameri- 
can Institute of Electrical Engineers in 
1924 the mathematical theory upon 
which the present practical develop- 
ments are largely based. 

Although probably the most spectacu- 
lar of the recent applications of the 
exponential principle of horn design, the 
demonstration arranged by the Westing- 
house engineers on the Pittsburgh hill- 
side stands by no means alone. The 
exponential principle has been applied 
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Bell Laboratories 


TWO EXPONENTIAL HORNS REPORT A BEATING HEART 


These two horns, both of an exponential design, were used by Mr. H. F. Hopkins to demonstrate 
the electrical stethoscope before the Kings County Medical Society, in Brooklyn, New York. 
Both horns are folded, so that greater length can be obtained without occupying too much space, 
but the exponential principle of increasing cross-section is carefully maintained. With these horns 
even the lowest rumbles in the sounds of the human heart can be made audible to a large audience. 


importantly in recent horn designs by 
the engineers of the Bell Telephone Lab- 
oratories, including the designs for the 
horn of the Orthophonic Victrola and 
for the great horns used with the Vita- 
phone. It has been applied to the horn 
developed by Mr. H. P. Donle and illus- 
trated on page 15 of this issue. Numer- 
ous other horns, intended for radio 
loudspeakers, for public-address systems 
and for other purposes, have been de- 
signed or are in development. 

It seems unquestionable that some- 
thing new has come, at last, into the 
field of the loudspeaking telephone. 

It would be foolish to try to predict 
the detailed development of this new 
exponential principle. Prophets are not 
lacking to say that the day of the cone 
loudspeaker is over”; that the old, fa- 
miliar horn, once all but universal, will 
sweep the field once more. 

This may prove to be true. But there 
are other possibilities, one of them be- 
ing that the new exponential horns will 
be found to have their chief utility 
where reproduction must be loud, leav- 
ing to the present-day cone loudspeakers 
the varieties of reproduction in which 
loudness is not so essential. 

Only time will tell the truth of such 
forecasts. This one fact, however, seems 
to be sure: whatever horns are designed 
from now on for acoustic purposes are 
apt to be based, in whole or in part, 
upon the exponential principles now in 
such rapid development. It may be 
safely said, I believe, that the inven- 
tion of these principles will retain for 
the horn type of reproducing device a 


necessary and honorable field in radio 
and in the phonograph arts, even though 
this field turns out not to include abso- 
lutely all of the industry. 

The word “exponential” does not re- 
fer to the width of the horn, to its 
length, to its acoustic properties, or even 
to such matters as the details of its 
shape. It refers merely to the mathe- 
matical theory, a part of the standard 
physical theory of sound waves, accord- 
ing to which the new horns are designed. 

In mathematical notation an “expo- 
nent“ is a figure which indicates powers 
of numbers or roots of numbers. 

For example, if you wish to set down 
mathematically the square of x or the 
square of ten, you write the x or the 
10 followed by a small superscript fig- 
ure 2. This figure is the “exponent.” 
If the cube is to be indicated instead 
of the square, the exponent is the fig- 
ure 3; similarly the exponent 4 indi- 
cates the fourth power of the number, 
which is the same as the square of the 
square, and so on. Readers of POPULAR 
RADIO are already familiar with the 
method of indicating very large num- 
bers by powers of ten. The figure 10, 
for example, with an exponent of 6 
indicates the sixth power of ten, which 
is the same as the cube of the square 
of ten, or, in ordinary notation, the 
same as one million. 

If roots are to be expressed instead 


of powers, the exponent is negative. For 


example, an exponent of — 2 indicates 

the square root; an exponent of — 3 

indicates the cube root, and so on. 
Modern mathematics make great use 
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AN INSTALLATION IN A THEATER 


When the exponential horns of a public 
address system are installed in a theater, 
one or more horns are placed in the orches- 
tra pit and another set is hung behind 
the curtain, at the top of the stage. 
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of this device of exponents, both in ordi- 
nary algebra and in the more advanced 
varieties of mathematical calculation. 
The science of mathematical physics has 
found it convenient also to make use of 
exponential symbols and of equations in 
which powers or roots of quantities, all 
indicated by exponents, are contained. 
These are called “exponential equa- 
tions.” So universally are they em- 
ployed nowadays in the theories of elec- 
tricity, of sound, of light, and of other 
branches of physics, that modern physics 
has been called an exponential science.” 

This makes clear the reasons why the 
new horns are called exponential horns. 
These horns are designed and con- 
structed according to theories of sound, 
which theories are most conveniently 
expressed in the form of exponential 
equations. Instead of making models or 
diagrams illustrating the shape of horn 
desired, the modern acoustic designer 
may write down a mathematical equa- 
tion, expressed in exponential terms and 
indicating exactly how the horn is to be 
built. 

For the ordinary student of radio it 
is unnecessary to pursue these more 
complicated details of horn theory. In 
the case of the type of exponential horn 
used in the recent Westinghouse demon- 
strations, as well as the types now 
under active development in other labo- 
ratories, the essential characteristic of 
the horn can be expressed more simply. 

It is that the cross-section of the horn 
doubles at equal intervals along its 
length. For example, if the cross-section 
of the horn at a distance of one foot in 
front of the diaphragm is one square 
inch, the cross-section at a distance of 
two feet will be two square inches, at a 
distance of three feet four square inches, 
at a distance of five feet sixteen square 
inches, and so on. 

The exponential theory does not re- 
quire, however, that the horn should 
enlarge as slowly as this. Instead of 
doubling the cross-section for each foot 
of length, it is possible to double it for 
each six inches of length or even for 
each three inches of length. In the case 
of the last-named horn, if the horn is 
one square inch in cross-section at a dis- 
tance of three inches in front of the 
diaphragm, it will be two square inches 
in cross-section at a six inch distance, 
eight square inches at a foot distance, 
128 square inches at two feet distance, 
and so on. 

The amount by which the horn in- 
creases in cross-section for each unit of 
length is what is called its expansion 
ratio. This may be varied, making long, 
narrow horns or short, wide horns, all 
of them still retaining the essential expo- 
nential principle; the principle by which 
the cross-section of the horn increases 


by the factor 2 for each equal increment 
of length. 

To prove why it is that a horn cor- 
responding to this principle has proper- 
ties of such great value for the dis- 
charge of sound would involve a long 
mathematical discussion of little interest 
except to specialists. By analogy with 
the proverbial pudding, the proof of the 
horn is in the hearing. It has been 
agreed by every one who hears the new 
exponential horns that this test is passed 
with flying sounds, if not with flying 
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A STRAIGHT MODEL OF EXPO- 
NENTIAL HORN 


This unfolded exponential horn (made in 
‘three sections) shows the regular expansion 
of the horn in diameter, as required by 
the exponential principle. This type of 
horn has proved successful in public ad- 
dress systems for out-of-door use. 


colors. There can be no doubt that 
horns which correspond to this expo- 
nential principle of design are much 
more satisfactory sound radiators than 
are horns which fail to meet this mathe- 
matical test. 

Although the fact is well known to 
experts, it is not so well known, perhaps, 
to the radio beginner, that the horn of 
a loudspeaker adds nothing to the initial 
intensity of the sound. All of the sound 
which is to come out of any kind of 
horn must be present in the vibration of 
the diaphragm at the small end of the 
horn. However, if this diaphragm is 
allowed to vibrate freely in the air, 
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without any kind of horn in front of it, 
it discharges relatively little sound. The 
reason is that the diaphragm does not 
adequately “couple” with the air; which 
means that the area of the diaphragm is 
so small that the amount of air set into 
vibration by it is minute. The sound 
wave which proceeds outward from this 
center of disturbance is a relatively 
feeble one. | 

The advantage of the cone loud- 
speaker over a simple vibrating dia- 
phragm, like the diaphragm of a tele- 
phone, is that the cone possesses a much 
larger vibrating surface. Accordingly, it 
sets into vibration enormously greater 
masses of air. This produces and dis- 
charges a far more intense wave of 
sound. 

The advantage of any variety of horn, 
whether the new exponential one or the 
older more arbitrary varieties, comes 
from a similar ability to set more air 
into vibration in correspondence with 
the vibration of the diaphragm. This 
diaphragm, at the inner end of the cone 
of air contained inside the horn, sets 
this entire cone of air into vibrations 
like those of the diaphragm itself. In 
effect, the radiating surface from which 
sound waves are emitted becomes, not 
the relatively small surface of the dia- 
phragm itself, but the entire front sur- 
face of the cone of air contained within 
the horn. 

The advantage of the exponential 
horn, as may be shown mathematically 
from its detailed theory, is that it per- 
mits this preliminary communication of 
the sound to the internal cone of air 
and thence to the general air outside 
to take place with the minimum of in- 
terference and resistance. In technical 
terminology, the exponential horn 
“loads” the diaphragm more completely 
and with less distortion than can be 
accomplished with other existing kinds 
of horns. 

In comparison with the cone loud- 
speaker the exponential horn probably 
will find its greatest advantage in an 
increase of loudness. 

Ignoring electrical characteristics and 
confining attention to acoustic ones, 
there are three essential characteristics 
of a loudspeaker. One of them is the 
loudness; that is, the sound intensity 
which the loudspeaker emits for a cer- 
tain electrical input (or a certain ampli- 
tude of vibration) of the diaphragm. 
The second is the amount of distortion 
which is produced, which means the 
degree (if any) to which the apparatus 
changes the acoustic characteristics of 
the sound vibrations emitted by the dia- 
phragm. Third is what is called the 
“cut-off.” This means the points of 
low frequency and of high frequency 

(Continued on page 76) 
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A VIEW OF THE NEW AMPLIFIER AS SEEN FROM ABOVE 


Ficure 1: This illustration shows the general arrangement of the various instruments that are 
used in this unit. They are all mounted on a baseboard and are designated by letters that 
correspond with the list of parts and with the text of the article. 


A New Amplifier for Your Old Set 


NUMBER 4. How to build a low-frequency amplifier that utilizes 
two resistance-coupling units and one high-grade transformer- 
coupled unit 


This series of constructional articles describes in detail tlie modern methods of amplification at 

low frequencies for obtaining quality reproduction. The amplifier units are small, compact and 

easy to build and they may be inserted either in an old receiver or in a new one to obtain 
undistorted amplification. 


By THE TECHNICAL STAFF 
Cost oF Parts: Not more than $32.00 


Here ARE THE PARTS THAT WERE USED IN THE LABORATORY MopeL oF Tuis UNIT 


A and B—Amsco resistance-coupler units; 

C—Ferranti low-frequency transformer, 
type AF3; 

D—Amer Choke, No. 854; 

E—Tobe paper condenser, 4 mfd.; 

F—Any approved single-circuit jack (the 
Carter jack is illustrated in the dia- 
grams that accompany this article) ; 


RE is a new amplification unit 

that is of value both to the owner 
of an old type of radio receiver and to 
the owner of a recent type. But its spe- 
cial appeal is to the former—for the 
simple reason that it enables him to 
“modernize” his old set with the aid of 
new apparatus. 

This new amplifier embodies a new 
combination of both resistance and 
transformer coupling—with remarkably 
good results. 

The amplifier may be installed in 
place of the old-fashioned unit in an old 
receiver. It will give him an enormous 
volume with exceptionally true-to-life 
quality and will bring out the drum and 
bass notes in a particularly realistic and 
impressive manner. 


G1, G2 and G3—Any approved cushion 
sockets (Amsco sockets illustrated); 

H—Any approved automatic filament con- 
trol for 1 ampere (Amperite control 
illustrated) ; 

I—Any approved mica fixed condenser, 
0005 mfd. (Aerovox fixed condenser 
illustrated) ; 


The model described was designed es- 
pecially for this use by the staff of 
PopuLaAR RADIO EXPERIMENTAL LABORA- 
TORY; the results obtained were ex- 
cellent. i 

The schematic wiring diagram is 
shown in Figure 3. 


How to Construct the Unit 


To build the amplifier, cut the base- 
board, K, to the proper size, 6 by 14 and 
22-inch. Then prepare the binding-post 
strip, L, as shown in Figure 2. The 
eight binding posts, J1, J2, J3, J4, J5, J6, 
J7 and J8, as well as the jack, F, should 
be attached to the strip. 

The first two binding posts, J1 and J2, 
are for the input connections to the re- 
ceiver with which the amplifier is to be 


JI, J2, J3, J4, J5, Jó, J7 and J3—Any 
approved binding posts (X-L binding 
posts are illustrated in the accompany- 
ing diagrams) ; 

K—Hardwood baseboard, 6 by 14 by 
N- inch; 

L—Bakelite binding-post strip, 1144 by 14 
by 3/16-inch. 


used; binding posts J3 and J4 are for 
the “A” battery; J5 is for the second 
stage C“ battery negative; J6 is for the 
“B” battery plus (+) for the second 
valve; J7 is for the “C” battery nega- 
tive for the third stage and J8 is for the 
high voltage “B” battery positive for the 
first and third valves. 

Notice that the “B” battery negative 
should be connected to the “B” battery 
positive of the detector B“ battery used 
with the receiver. These battery con- 
nections are all shown in Figure 4. 

To proceed with the construction of 
the unit, the instruments may be fast- 
ened down in their relative positions by 
means of wood screws driven into the 
baseboard. K. The proper layout is 
given in Figure 2, which may also be 
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THE PICTURE WIRING DIAGRAM 


Ficure 2: This drawing shows exactly how to hook up the various instruments in their respec- 
tive electrical places in the circuit. The heavy blue lines indicate the wiring, while the black 
lines indicate the outline of the instruments themselves. 


The list of parts given on page 25 includes the exact instruments used in the laboratory model of this receiver. The experi- 
enced amateur, however, will be able to pick out other reliable makes of instruments which have been approved by POPULAR 
Rapio and which may be used with good results. But we recommend that the novice follow the list, as the diagrams in this 
article will tell him exactly where to bore the holes and exactly where to place the connections. If instruments other than the 
ones listed are used, the only change that will be necessary will be the use of different spacings for the holes that are drilled in 
the sub-base for mounting the instrument. To any reader who has difficulty in obtaining any of the parts which are necessary 
in making up these model receivers, POPULAR RADIO SERVICE BUREAU, 627 West 43rd Street, New York City, will gladly assist 
in seeing that his requirements are promptly supplied. 


THE THEORETICAL CIRCUIT EMPLOYED 


FicurE 3: Here is shown the schematic diagram of the amplifier. The units indicated by 

dotted lines, A and B, are complete resistance-coupler units that couple the two tubes, G1 

and G2. These are followed by a high quality transformer, C, and a power tube, G3. The 

ovtput circuit contains a filter that improves quality, at the same time protecting the loud- 
speaker from heavy DC currents. 
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used as a picture wiring diagram so that . 
no mistakes are made in wiring. K ‘ 

The wiring scheme in Figure 2 carries 
out the electrical hook-up shown in Fig- 
ure 3. When the wiring is completed, 
the unit is ready to be installed and the 
batteries may be connected exactly as 
shown in Figure 4. 

In the first two valve sockets, G1 and 
G2, insert two UX-201-a type valves 
and in the last valve socket insert a 
UX-171 type valve. 

Notice that the last stage is equipped 
with an output unit that keeps the high 
voltage direct current from the wind- 
ings of the loudspeaker while allowing 
the signal to pass through it. 


When the valves have been placed in 
their respective sockets, and the ampli- 
fler input connections are made to the 
detector output connections of the re- 
ceiver, the unit is ready for use. It 
should be used with a reproducer that is 
capable of giving high quality reproduc- 2 
tion. The reproducer is plugged in by D 100 VATS . PERV EACH CATTERY 
means of a phone plug into the jack, F. 

The receiver that this unit is used 
with should be tuned in the usual man- HOW TO HOOK UP THE AMPLIFIER 


ner and should give much better results FIGURE 4: The proper connections to 1 amplifier from the batteries 

; ; . are given in this composite diagram. The connections to the detector 

oor with the old amplifier that was tube and the reproducer are also indicated by the arrow-tipped lines 
rst used with it. in the upper right-hand and left-hand corners. 
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Harris & Ewing A MINIATURE RADIO SET TO CLAMP ON YOUR TELEPHONE STAND 


The ordinary telephone receiver may be used for picking up broadcast programs by means of 

this little attachment that has been invented by Mr. George F. Mitchell, of Washington, D. C. 

The visible receiving equipment is a wooden slab that encloses the crystal or tube detector and 

the wires for making connections to the telephone and to the “ground”; the telephone wires 

serve as the antenna. This miniature set interlocks with the regular telephone stand; two pins 

are used for making electrical connections between the radio unit and the cords that extend to 
the telephone receiver. The device does not interfere with the telephone service. 
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The New Marti Receiver 


Features: Uses six AC valves; includes a device that eliminates 
necessity for an antenna except for distant stations; retails for under 
$250, with entire power-pack equipment as well as the valves. 


To is the time of the year—in July 
and August—when the far-sighted 
radio fan begins to look over the new 
1928 models of receiving sets. For this 
is the time of year that the coming sea- 
son’s models are making their appear- 
ance. 

A review of the advance models of the 
latest receivers that have been tested by 
the POPULAR RADIO LABORATORY reveal 
two outstanding facts: 


First, that while the fan will not have 
submitted for his selection the wide as- 
sortment of factory-built sets that in the 
hurly-burly days of broadcasting literally 
glutted the bewildered market, all of the 
models are designed on sounder scientific 
principles and are better constructed 
than before, and consequently represent 
sounder values; 

Second, that a sufficient variety of 
models are available to meet the needs 
of both the fat and the thin purse, and 
of the city as well as the country dweller. 


The advance information on a repre- 
sentative group of the new models, in- 
corporated in this article, was obtained 
direct from the engineers and factories 
by the Technical Staff of POPULAR 
Rapio, and the brief summaries of the 
outstanding characteristics of each re- 
ceiver here listed represent the unbiased 
opinions of the PopuLar RADTO LABORA- 
TORY. 

For convenience to the reader, each 


receiver is here described specially in 


detail. 
* * 


The New Marti Electric 
Power Radio 

Description: This is a six-valve re- 
ceiver which includes two stages of 
tuned high-frequency amplification, a 
vacuum valve detector and three stages 
of resistance-coupled, low-frequency am- 
plification. The vacuum tubes are sup- 
plied with the receiver and are of the 
McCullough AC type with their cathodes 
heated by means of alternating current. 
The transformer used to step down the 
AC voltage to that required for heating 
the cathodes is built into the receiver, as 
is the “B” power-pack which converts 
the alternating lighting current into high 
voltage, direct current for the plate sup- 
ply. A UX-216-b type valve is used as 
the rectifier. The receiver is tuned by 
mean: of two illuminated controls on the 
front of the cabinet. One of these tunes 
the input circuit, while the second con- 
trol tunes the second and third tuned 
circuits together. 

This receiver is available in either the 
table-mounting model shown in the illus- 
tration, with the power-pack equipment 
built in, or in a desk console model. The 
latter also contains a built-in reproducer 
of the orthophonic type. Both models 
are done in two-tone walnut. The re- 
ceiver operates with an outdoor antenna 
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NEW 1928 MODELS 


The advance information 
was obtained directly from 
these new receivers; it was 

diced tests conducted in the 


By the TECHNICAL STAFF 


of from 50 to 100 feet in length, de- 
pending on the proximity to the local 
broadcasting stations. Good local re- 
ception is made possible without an an- 
tenna, by means of a device that is built 
into the receiver and which causes the 
AC supply lines to function as an an- 
tenna as well as a current carrier. 
Outstanding features: It is of com- 
pact size for a receiver which includes 
the entire power-pack equipment; no 
batteries are used, and no antenna is 
required except for distant reception. 
Maker: Marti Electric Radio Co. 


* * 


The New Fada Special 


Description: This is a 6- valve neut ro- 
dyne receiver of the table mounting type 
and is designed to be used either with 
batteries or power-packs that draw 
their supply from the house- lighting 
lines. Either an indoor or outdoor an- 
tenna may be used. 

The receiver makes use of UX-201-a 
type valves in all but the last low-fre- 
quency amplifier stage, where a power 
valve of the 171 type is recommended. 
There are three stages of high-frequency 
amplification, two of which are tuned 
and one untuned. The two tuned stages 
are controlled by a single knob on the 
front of the receiver; a second control 
knob tunes the “input” or antenna cir- 
cuit. The third control on the receiver 
front serves a dual purpose as the vol- 
ume control and “off” and “on” switch. 
The coils and wiring of the high-fre- 
quency circuits are shielded to prevent 
stray pick-up and to reduce interstage 
coupling. 

The high-frequency amplifier is espe- 
cially designed to provide uniform sensi- 
tivity throughout the entire waveband 
from 200 to 600 meters. The tuned 
stages provide maximum sensitivity over 
only a part of this waveband. but at the 
point where their sensitivity starts to 
drop the sensitivity of the untuned stage 
increases, thus maintaining an even and 
high degree of amplification on all wave- 
lengths. 

The low-frequency amplifier consists 
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IN RADIO RECEIVERS 


incorporated in this article 
the engineers who developed 
supplemented by unpreju- 
POPULAR RADIO LABORATORY 


of POPULAR RADIO 


of two transformer-coupled stages. The 
tonal quality of this amplifier is such as 
to warrant the use only of a high-grade 
reproducer such as the Fada cone-type 
speaker. 

The receiver is housed in an attractive 
mahogany cabinet that is finished in vel- 
vet brown duo-tone mahogany. 

Outstanding features: All the coils are 
shielded. Uniform sensitivity is attain- 
able throughout the waveband. The plate 
current consumption is low. 

Maker: F. A. D. Andrea, Inc. 


* * 


The New Nassau Power 
Radio—Type DLP 


Description: This is a console type re- 
ceiver which obtains all its operating 
power from the AC lighting lines. In 
the lower part of the console cabinet is 
a totally shielded “ABC” power-pack 
that converts the 110 volt, 60 cycle 
current to direct current, which is ap- 
plied to the receiver at the various 
voltages required for filament, plate and 
grid circuits. The rectifier unit makes 
use of a UX-216-b type rectifier valve. 
The receiver uses five of the UX-199 
type valves and one of the UX-210 type. 
This latter valve, used in the last stage 
of low-frequency amplification, provides 
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The New Nassau Receiver 


Features: Operates entirely on the house- current electric lines; uses 

six standard valves, with 210 power valve in the last stage; retails 

for about $300, including a built-in power supply unit (but not 
including the valves). 


an abundance of volume without over- 
loading or distortion. The circuit con- 
sists of two stages of tuned-high-fre- 
quency amplification, a vacuum valve 
detector and three stages of “Tru- 
phonic”-coupled, low-frequency amplifi- 
cation. Two of the tuning condensers 
are mechanically coupled together and 
are tuned simultaneously by means of 
one tuning control. The condenser in 
the first stage is separately tuned. The 
three smaller knobs shown on the front 
panel in the accompanying illustration 
are for controlling volume, sensitivity 


The New Fada Receiver 


Features: Zs liberally shielded and includes other details found usually 

only in the higher priced sets; low plate current consumption and unt- 

Jorm sensitivity are attainable throughout the waveband; retails for 
less than $100, without equipment. 


and filament current. The meter shown 
on the panel is used to adjust the fila- 
ment current to the proper operating 
point, regardless of the AC line voltage, 
providing the latter is somewhere be- 
tween 95 volts and 125 volts. Just above 
the control panel is a dash light with 
an adjustable shade which lights up the 
controls and permits of easy tuning even 
in a darkened room. This light also 
serves as a pilot light, as it only lights 
when the receiver is turned “on.” The 
console which houses this receiver is of 
satin-finished walnut. The receiver is 
equipped with an extension cord and plug 
for connecting to the house lighting lines. 
Outstanding features: No batteries are 
required; the power-pack is safe and 
fool-proof, as the case cannot be opened 
without first disconnecting it from the 
AC. It has great volume and gives re- 
production of exceptional quality. 
Maker: Nassau Radio Co. 


* * 
The New Ferguson Model 
“Fourteen” 


Description: This is a ten-valve re- 
ceiver which employs six stages of 
high-frequency amplification, a vacuum 
valve detector and three stages of low- 
frequency amplification. The high- 
frequency amplifier consists of three un- 
tuned stages and three tuned stages. The 
low-frequency amplifier consists of one 
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The New Ferguson Receiver 
Features: Has ten valves, with six stages of high-frequency amplifica- 


tion and only one tuning control. 


Retails for $235, including the 


loop antenna. 


transformer-coupled stage, followed by 
two stages of Truphonic“ coupling. 
‘Tuning is accomplished by means of a 
single control which is calibrated di- 
rectly in wavelength. The receiver is de- 
signed primarily for use with a loop 
antenna, but it can also be used with an 
outdoor or indoor antenna. The “A” 
power supply is obtained from a storage 
battery and the “B” supply may be ob- 
tained from standard dry-cell B“ bat- 
teries or, preferably, from the Ferguson 
Hi-Power “B” power-pack. This power- 
pack delivers sufficient voltage to permit 
the use of a UX-171 type power valve 
in the last low-frequency amplifier stage. 
It also provides four different voltages, 
as required in the operation of this re- 
ceiver. 


The receiver is furnished in a walnut 
cabinet of the table- mounting type. A 
table to match, with a built-in reproducer 
and compartments for all equipment, as 
shown in the illustration. may also be 
obtained from the manufacturer, as ex- 
tra equipment. 


Outstanding features: It has six stages 
of high-frequency amplification, is en- 
tirely self-contained when used with 
table to match, and it eliminates the 
need for an antenna. 
sensitive, has excellent selectivity and 
fine tone quality. 


Maker: J. B. Ferguson. Inc. 


It is extremely 


The New Standardyne, 
Model S-27 


Description: This is a 6-valve receiver 
that is tuned by means of a single con- 
trol. Two other controls are also pro- 
vided on the front of the receiver, to 
permit variation of volume and sensitiv- 
ity to meet the requirements of the 
operator. The receiver consists of three 
stages of high-frequency amplification, 
two of which are tuned, a detector and 
two stages of transformer-coupled, low- 
frequency amplification. The single con- 
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trol tuning feature is obtained through 
mechanical coupling between the tuned 
circuits. 

A power valve of either the UX-112 
or the UX-171 types is recommended for 
use in the last low-frequency stage, and 
UX-201-a type valves in the other five 
sockets. The receiver is not furnished 
with power supply equipment, but is in- 
tended for use with either batteries or 
external power-packs, depending on the 
requirements and wishes of the user. 
An antenna of approximately 75 feet in 
length is recommended. 

The table mounting model of this re- 
ceiver is inclosed in a willow cabinet. 
The receiver may also be obtained in a 
console cabinet of mahogany veneer. 

Outstanding features: The cost of the 
receiver is low. Tuning is done with a 
single control. The size of the antenna 
has no effect on the tuning. 

Maker: Standard Radio Co. 


* * 


The New Stewart-Warner 
Model 710 Matched Unit 
Receiver 


Description: This receiver is inclosed 
in a console of attractive design, as 
shown in the illustration; it is of walnut 
and is finished with rubbed lacquer. The 
two large front doors swing open to dis- 
close the receiver control panel and be- 
neath this the grill behind which the 
built-in reproducer is located. In the 
lower compartment, space is also pro- 
vided for all batteries or for power- 
packs, if they are used in place of 
batteries. 

The receiver is a six-valve model 
which includes three individually shielded 
stages of tuned high-frequency ampli- 
fication, a vacuum valve detector and 
two stages of transformer-coupled, low- 
frequency amplification. The valves rec- 
ommended by the manufacturer are the 
Stewart-Warner 501-ax type throughout. 


The New Standardyne Receiver 


Features: Includes several features usually found only in the expen- 
sive sets—not the least of which is a single-control tuning feature and 


three stages of high-frequency amplification. 


Retails for about 550. 
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A power valve, however, may be used 
in the last low-frequency stage with im- 
proved results. Tuning is accomplished 
by means of a main control knob which 
tunes all but the “input” circuit. This 
circuit is individually tuned by means 
of an auxiliary control knob. The only 
other control is that for “volume.” With 
the batteries or power-packs in place and 
connected up the receiver is entirely self- 
contained except for the antenna and 
ground connections. The antenna rec- 
ommended is an outdoor wire about 75 
feet long, if there are nearby broadcast- 
ing stations which might tend to cause 
interference, or 90 to 100 feet in length 
if the location is not too near local 
stations. | 

Outstanding features: The receiver is 
self-contained; it may be used either 
with batteries or with power-packs. It 
has an individually-tuned “input” or an- 
tenna circuit which permits the receiver 
to be exactly adapted to the antenna 
used. It is easy to operate. 

Maker: Stewart-Warner Speedometer 


Corporation. 
* * 


The New Day-Fan MG-Six 


Description: 'This is a six-valve re- 
ceiver that employs three stages of high- 


The New Day-Fan Receiver 
features: This is perhaps the first radio receiver to use a small gen- 
erator to supply all required operating voltages; otherwise it employs 
Standard equipment; is self-contained except for antenna and ground 
connections. Retails for $300, less valves. 
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The New Stewart-Warner 
Receiver 


Features: A Fix- valve receiver with a 
built-in reproducer, all housed in a cabinet 
modeled after the style of the new types 
of talking machines; may be used either 
with batteries or power-packs. 


frequency amplification, one of which 
is untuned, a vacuum valve detector and 
two stages of low-frequency amplifica- 
tion. It employs standard valves of the 
UX-201-a type, except in the last stage, 
where a power valve of either the UX- 
112 or the UX-171 type is used. The 
tuning arrangement is such that all cir- 
cults may be tuned simultaneously by the 
large central tuning knob, or the three 
tuned circuits may be individually tuned 
by independent adjustment of the knobs 
on either side of the main tuning con- 
trol knob. There are also auxiliary ad- 
justment knobs for controlling selectivity 
and volume to fit the requirements of 
the user. 

The receiver and cone-type reproducer 
are inclosed in a single cabinet of hand- 
rubbed walnut. A screened grill con- 
ceals the reproducer. The base of the 
receiver consists of a radio table with 
an ample equipment compartment. This 
is finished to match the receiver cabinet. 

One unusual feature of this set is the 
fact that all operating voltages are sup- 
plied by a motor-generator which is 
cradled in a spring suspension in the 


The New Wright-DeCoster Receiver 


TURES: 4 seven- valve set that operates on dry cells; dry-cell 
“A” and “B” batteries may be used exclusively, or any combination 
of dry cells, storage battery or power-pack may be employed. 

Retails for about $150. 


equipment compartment itself. This 
unit operates from the 110 volt, 60 cycle 
house-lighting lines and generates direct 
current of suitable voltage. This direct 
current is filtered and is adapted to the 
various requirements of the receiver by 
means of resistances so as to supply the 
“A,” “B” and “C” voltages. 

Outstanding features: No batteries are 
required; it is self-contained except for 
antenna and ground connections. It is 
of neat design, has good tone quality 
and excellent selectivity. 

Maker: Day-Fan Electric Co. 


* * 


The New Wright-DeCoster, 
Model VII 


Description: There is still a tre- 
mendous demand for receivers which can 
be operated entirely from dry cell bat- 
teries; over half of our farms are with- 
out electricity, and many of these have 
no local facilities for charging storage bat- 
teries. There are also countless homes 
in cities and suburbs that are still with- 
out electrical supply. A good receiver 
that can draw all its operating power 
from dry cells is, therefore, in demand. 

The Wright-DeCoster receiver fills 
this demand. It operates with maximum 
efficiency when a set of six standard 
1%-volt dry cells are used for light- 
ing the valve filaments and a set of three 
standard 45-volt “B” blocks for the plate 
supply. Equally good results are ob- 
tained with a four-volt storage battery 
for the filament supply. 

The receiver uses six of the UX-199 
type valves and one UX-120 type. 
There are three stages of tuned, high- 
frequency amplification, a vacuum valve 
detector and three stages of truphonic“ 


low-frequency amplification. The re- 
ceiver is intended for use with an out- 
door antenna of 80 feet or more in 
length. Tuning is accomplished with 
two drum-type controls, one of which 
tunes the three high-frequency stages 
together and the other the antenna input 
circuit individually. There are two 
power controls. One of these varies 
the volume and sensitivity to suit the 
taste of the listener and the other varies 
the filament voltage. The proper set- 
ting of this latter control is indicated by 
the voltmeter which is mounted on the 
front of the receiver. 

The cabinet is of the table mount- 
ing type and is finished in satin-duco, 
walnut. A table with a compartment 
for all batteries is obtainable as extra 
equipment from this manufacturer and 
also an excellent reproducer of the 
pedestal type. 

Outstanding Features: This receiver 
is especially designed for use in homes 
where electric light lines are not avail- 
able for charging a storage battery or 
for operating A“ or “B” power packs. 
It is equipped with voltmeter to insure 
proper adjustment of filament voltage, 
with a resulting long life of the vacuum 
valves. 

Maker: Wright-DeCoster, Inc. 


* * 


The New Steinite, 
Model AC-1 


Description: The AC-1 receiver is a 
high-boy console model which draws all 
its operating current from the AC house- 
lighting lines. The receiver proper makes 
use of four 199 type valves in the two 
stages of high-frequency amplification, 
detector and first low-frequency ampli- 
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fier stages. A 301-a or a 112 type valve 
is used in the second low-frequency stage. 
The filament supply current and the 
high-voltage plate supply are obtained 
through a power supply unit which is 
incorporated in the cabinet. The neces- 


‘sary grid biasing voltages are also ob- 


tained from this source. 

There are two tuning controls, one to 
tune the “input” and the other to tune 
the two high-frequency circuits. In ad- 
dition to these two controls, the front 
panel also carries two operating controls, 
one to vary the volume of reproduction 
and the other to adapt the receiver to 
the AC line voltage existing in any par- 
ticular location. This latter adjustment 
permits the use of any line voltage be- 
tween 100 and 125 volts. There is no 
guesswork in this adjustment, as it is 
only necessary to turn this control knob 
until the meter on the control panel 
reads 3 volts, which is the proper fila- 
ment operating voltage. 

The reproducer is also built into the 
high-boy console, making the receiver 
completely self-contained, except for the 
antenna. The console is of Philippine 
mahogany in an antique shaded finish 
and is equipped with front doors which 
completely conceal and protect the in- 
strument when not in use. The set is 
equipped with an extension cord and 
plug for connection to the house-lighting 
lines. 

Outstanding features: The receiver is 
low-priced. No batteries are required. 
All operating voltage is obtained from 
the 100-120 volt, 60 cycle, house sup- 
ply lines. It contains a built-in repro- 
ducer. 

Maker: Steinite Laboratories. 


The New Steinite Receiver 


Features: Includes the power supply unit 

and the reproducer in the same cabinet as 

the receiver itself; operates completely on 

AC house current. Retails for about $150, 

which includes everything except the valves 
and the antenna wire. 
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The New Kolster, Model 
6-H 


Description: This six-valve receiver 
is inclosed in a walnut veneer console, 
together with a power speaker and a 
“B” power-pack. The source of fila- 
ment power supply is optional with the 
purchaser. A storage A' battery may 
be used, or an “A” power-pack may be 
purchased from this same manufacturer, 
as extra equipment. There is room in 
the console to accommodate whatever 
supply unit is selected, thus making the 
receiver self-contained except for the 
antenna and ground wires. 

The receiver employs six 201-a valves 
in three stages of tuned high-frequency 
amplification, a detector and two stages 
of transformer-coupled, low-frequency 
amplification. All tuning is accomplished 
by means of a single control on the 
front of the receiver. The antenna 
should preferably be of the outdoor type 
and should not exceed 50 feet in length 
if the receiver is used in the immediate 
vicinity of broadcasting stations. If 
used in a more isolated location, the 


antenna may be around 75 feet in length. 


Outstanding features: The receiver 
includes a built-in power reproducer. 
It is designed to use either a storage 
“A” battery or an “A” power-pack. A 
“B” power-pack is included in the re- 
ceiver. 

Maker: Federal-Brandes, Inc. 


XR „ * 


The New Herbert Lectro“ 
Model 120 


Description: This receiver is made in 
a table- mounting model and is housed in 
an attractive walnut cabinet that is 
finished in a two-tone effect. Tuning is 
accomplished by means of three pointer- 
knobs which move over calibrated scales 
on the front of the receiver. The only 
other adjustment is a smaller knob 


The New Kolster Receiver 


Features: Contains a built-in “B” power-pack and power amplifier; 
also a built-in re producer. An “A” power-pack may be obtained as 
extra equipment to make the receiver entirely AC operated. Single- 
control tuning is employed and the tuning scale is calibrated in wave- 


lengths. Retails for about $250, 775 including valves or “A” power 
supply. 


which controls the intensity of the sig- 
nals, and thus serves both as a volume 
and a sensitivity control. 

The receiver is electrically operated 
from the 110 volt, 60 cycle AC house 
lines, through the medium of a built-in 
“ABC” power-pack device which fur- 
nishes all voltages required by the re- 
ceiver. The power-pack portion of the 
receiver is adjusted before it leaves the 
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The New Herbert Lectro“ 


Features: A built-in power- pack is included in this receiver and 
supplies all operating current from the AC house lines. It may be 
mounted on any convenient table and requires no additional space 


for equipment. 


It retails for $120, not including the valves or 


re producer. 


factory to provide the correct voltages 
for best operation of the receiver. No 
adjustments need be made by the user 
other than that of the intensity“ con- 
trol knob mentioned above. This lat- 
ter adjustment is not critical. 

The receiver uses a QRS 85 milliam- 
pere rectifier valve in the power-pack, 
and four valves of the UX-199 type and 
one of the UX-112 type in the receiving 
circuit. The circuit consists of two 
stages of tuned high-frequency amplifi- 
cation, detector, and two stages of trans- 
former-coupled, low-frequency amplifi- 
cation. It is intended for use with an 
outdoor antenna from 75 to 150 feet in 
length, including the lead-in. In con- 
gested locations, where there are nearby 
high-power broadcasting stations, the 
shorter length is to be preferred. An 
indoor antenna may also be used with 
good results. 

Outstanding features: It uses no bat- 
teries, and no ground connection is re- 
quired. It has a low first cost, a low 
operating cost. and is easy to install. 
The entire “ABC” power equipment is 
included with the receiver in a table 
mounting cabinet of normal proportions. 

Maker: Harold Herbert, Inc. 


Henry Miller 
A Unique Receiver for a 
Swimmer 


A “stunt” in radio transmission and recep- 
tion was recently demonstrated in Ger- 
many when a deep-sea diver, carrying a 
miniature transmitter beneath the water, 
broadcast radio signals to an airplane, 
which in turn rebroadcast them to Otto 
Kemmerick (shown above), who was 


swimming about in this unusual rubber 
suit that was equipped with a small receiv- 
ing set and headphones. 


A Cord That Permits Moving 
the Reproducer About 


Name of instrument: Extension cord for 
a reproducer. 


Description: This is a combination device 
which consists of a 50-foot reproducer 
cord, a plug and a connector block. 
The cord is made up of two flexible 
wires contained in a single cotton cov- 
ering, and with the four ends termi- 
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Whats New 
in Radio 


Conducted by 


THE TECHNICAL 


STAFF 


Inventors, experimenters, manufacturers and readers generally are 

invited to keep the Technical Staff of Popurar Rapiro informed of 

all new apparatus that is of their own creation or that comes to their 

attention; if the apparatus passes the tests of the PopuLar RADIO 

LABORATORY it will be duly recorded in this Department for the infor- 
mation and benefit of all. 


nating in phone tips. The tips at one 
end of the double cord are inserted 
in the plug and the plug is pushed 
into the output jack of the receiver. 
The tips at the other end of the cord 
are inserted in the pair of holes in 
one end of the small connector block 
and the phone tips on the end of the 
cord that is attached to the repro- 
ducer are inserted in the holes at the 
other end of this block. The repro- 
ducer can then be placed any distance 
from the receiver, up to 50 feet. 


These cords are also obtainable in 20, 
30 and 40-foot lengths. 

Usage: To be connected between repro- 
ducer and receiver to permit the for- 
mer to be placed in another room or 
at some point distant from the re: 
ceiver. 

Outstanding features: It permits the re- 
producer to be placed in any part of 
the house, or outdoors if desired, 
without the necessity of moving the 
receiver. It is neatly made. 


Maker: Frank W. Morse Co. 


You Can Now Add a Power Valve to Your Receiver 
Without Any Change in Wiring 


Name of instrument: Adapter for power 
valves. 

Description: This adapter consists of a 
bakelite shell with four brass prongs 
on the bottom, similar to the base of 
a vacuum valve. Inside of the shell 
is a bakelite disc with four holes and 
spring contacts to accommodate the 
prongs of a standard UX-type valve 
base. There are also four flexible 
wire leads coming from the interior 
of the adapter. A power valve, such 
as the UX-171 type or the UX-112 
type, may be plugged into the adapter, 
and the adapter then plugged into the 
socket of the last low-frequency am- 
plifier stage of the receiver. The four 


wires coming from the adapter are 
then connected to the positive and 
negative terminals of the additional 
“B” and “C” batteries required for the 
operation of the power valve. These 
four wires are clearly marked, so 
there can be no mistake in connecting 
them up. 

Usage: To provide a simple means for 
using a power valve in the last low- 
frequency stage of a receiver which 
was not originally designed to accom- 
modate this type of valve. 

Outstanding features: It provides for 
power operation without necessitating 
new wiring. 

Maker: Carter Radio Co. 
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A Socket That Helps to Stop 
Microphonic Noises 


Name of instrument: “Shock-proof” valve 
et. 


Description: This socket consists of a flat 
composition base set up on four legs 
of the same material. The button part 
of the socket, into which the valve is 
plugged, is suspended from this base 
by means of four metal springs, so 
that when the valve is placed in the 
socket it will be supported flexibly by 
these springs. Each one of the springs 
is stamped and bent in such a way 
that it serves also as the spring con- 
tact against the valve prong and as 
the soldering lug to which the wiring 
connections are made. This one-piece 
construction precludes the possibility 
of poor connections within the socket. 
In addition to soldering lugs, the 
socket is equipped with binding-post 
terminals, for use where it is desired 
to make unsoldered connections. 


Usage: As the mounting for vacuum 
valves in a receiver. It is particularly 
useful for mounting the valves which 
are likely to cause microphonic 
trouble, such as the detector valve and 
the valve in the last high- frequency 
Stage. 

Outstanding features: It makes positive 
contact with good spring action. Stops 
are provided to prevent the floating 
portion of socket from being pulled 
up too far or pushed down too far 
when inserting or removing valves. 


Maker: Pilot Electric Mfg. Co. 


An Accurate Meter for 
“B” Voltages 


Name of instrument: Model No. 515 high- 
resistance voltmeter, Style No. 3. 
Description: This voltmeter is of the 

portable type and is enclosed in a 
wooden case with a metal and glass 
top plate and is equipped with a large 
scale with a range of 0-300 volts. 
The meter uses the D’Arsonval type 
of moving-coil movement and has a 
resistance of 1,000 ohms per volt. 
Usage: For measuring the voltage output 
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An “A” Battery With a 
Unique Trickle Charger 


Name of instrument: “A” Autopower. 
Description: This unit consists of a small 


storage battery and trickle charger 
combined in one unit. The battery 
is enclosed in a rubber case with a 
cover and the trickle charger is en- 
closed in metal and is attached to one 
end of the battery. On the trickle 
charger is a switch by means of which 
the receiver is turned “on” and “off.” 
When the switch is thrown to the 
“on” side, the charger is disconnected 
from the line and the battery is con- 
nected to the receiver. When thrown 
to the “off” side, the action is re- 
versed. The trickle charger used is 
unique, in that it contains no liquids, 
nor does it use a rectifier valve of any 
kind. Rectification is obtained through 
the use of an entirely new type of 
“solid” rectifier which requires abso- 
lutely no attention. The unit is 
equipped with an extension cord and 


of B“ power-packs or other high- 
resistance DC circuits. 


Outstanding features: It will accurately 


measure voltages in high; resistance 


plug for connection to the house- 
lighting lines. There are several mod- 
els of this unit for supplying either 4 
or 6 volts and for use where the 
lighting line voltage is 110 volts at 
frequencies of 25 or 60 cycles. 


Usage: To supply the power for lighting 


the filaments of standard 3 or 5-volt 
vacuum valves. 


Outstanding features: It is positive in 


operation. An ample source of cur- 
rent is always available. It requires 
no attention, except occasional addi- 
tion of water to the storage battery. 
It will operate any receiver regardless 
of the number of valves used. The 
charging rate may be varied from 
1/10 ampere to V ampere by a simple 
adjustment provided on the outside 
of the rectifier unit. 


Maker: Westinghouse Union Battery Com- 


pany. 


circuits where the average voltmeter 
would be inaccurate. It is mounted 
in a case of convenient size and shape. 


Maker: Hoyt Electrical Instrument Works. 


A Self-Contained Storage 
“A” Battery and Charger 


Name of instrument: A“ power unit. 
Description: A 6-volt storage battery and 


a trickle charger are enclosed in a 
single hard-rubber case. The trickle 
charger is of the electrolytic type, 
which supplies a sufficiently high cur- 
rent to keep the battery constantly 
charged. The instrument is provided 
with an indicator switch by means of 
which the trickle charger may be 
turned “on” and “off” at will. The 
operating cost of this unit is approxi- 
mately the same as that of a 15-watt 
F one-sixth of a cent per 
our. 


Usage: To provide a constant supply for 


the filaments of any receiver. 


Outstanding features: The battery and 


charger are combined in a single unit. 


It is provided with an “on-off” 
switch. The charying rate is adequate 
to keep battery fully charged. 


Maker: The Cooper Corporation. 
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A Compact Tuning Unit 


Name of instrument: Variable condenser. 
Description: This straight-line-frequency 
- condenser is sturdily made of brass 

„ plates with heavy-ribbed, metal end- 
plates. Insulation is provided by 
bakelite discs on which the bearings 
for the rotor are mounted. The stator 
plates are rigidly supported at three 
points. The rotor plates are crimped 
into a slotted shaft and the tips sold- 
ered into a slotted bar to maintain 
exact spacing. The condenser is de- 
signed for either single-hole mounting 
or for mounting by means of three 
screws through the panel, as desired. 

Usage: For tuning the coils or trans- 
formers in a high-frequency circuit, or 
for any other purposes where a small 
variable capacity is required. 

Outstanding features: It is compact size 
and rigid in construction. The plates 
are evenly spaced. 

Maker: Benjamin Electric Mfg. Co. 


An Accurate Battery Tester 


Name of instrument: Hydrometer. as to cause it to stand upright when 

Description: The shape of the barrel used floating. The float scale is calibrated 
in the construction of this instrument and is also marked into four colored 
offers many advantages. The barrel sections to facilitate quick reading. 


is of heavy glass and is rather large Usage: To test the specific gravity of the 


a 8 d 110 ale bulb. Pes electrolyte in a storage battery, thus 
lameter gradually tapers toward the determining the state of charge of the 
lower end, where it terminates in a battery. 


nipple, over which a short length of 
a a Outstanding features: It is accurate, well 


rubber is slipped. A square rubber x 
collar is fitted over the barrel to pre- protected against breakage and easy 
to read. The float will not stick to 


vent the instrument from rolling. 
barrel. 


The rubber bulb is of heavy, springy 
rubber which provides strong suction. Maker: Scranton Glass Instrument Co., 


The float is designed in such a way Inc. 


is provided to regulate the over-all 
“B” voltage output of the unit to fit 
the requirements of any particular re- 
ceiver. The entire unit is inclosed in 
a neat metal case. As a safety meas- 
ure a trigger switch is incorporated 
in the case so that the unit cannot 


A Simple and Clean Storage 
Battery Tester 


Name of instrument: Storage battery 


An Adjustable Voltage Sup- 
ply Unit to Fit Your 
Receiver 


Name of instrument: “B” Unipower. 
Description: This B“ power-pack makes 


use of a full-wave, gaseous type rec- 
tifier valve and supplies ample “B” 
power for the operation of any re- 
ceiver that does not require more than 
135 volts. Terminals are provided to 
supply three different B“ voltages to 
the receiver. There is a knob on the 
front of the device by means of which 
the detector “B” voltage can be regu- 
lated as required. Also an adjustment 


operate when the cover is taken off 
the case. This prevents the user from 
touching any of the “live” parts of 
the unit while it is in operation. The 
“B” Unipower is designed primarily 
for use with the Gould A“ Unipower, 
and when so used it is turned “on” 
and “off” automatically with the re- 
ceiver. 


Usage: To supply all “B” voltages to a 
receiver which requires not more than 
135 volts for the operation of a power 
valve, with a total current drain not 
exceeding 40 milliamperes. It can be 
used where the lighting-line supply is 
alternating current, rated at 110 volts, 
50-60 cycles. 

Outstanding features: It is completely 
inclosed and easy to operate. The 
output voltage is variable to fit the 
requirements of the receiver with 
which the unit is used. Special vari- 
able control is provided for the detec- 
tor voltage. 


Maker: Gould Storage Battery Co. 


— 


voltage tester. 


Description: This instrument consists of a 


wooden handle from which protrude 
two pointed, metal prongs. These 
prongs are connected together by 
means of a long zigzag strip of metal 
that acts as a current shunt, and a 
voltmeter is mounted with its termi- 
nals connected to the two prongs. 
When the pointed prongs are dug into 
the terminals of a cell of a storage 
battery, the metal strip is shunted di- 
rectly across the cell, thus placing the 
cell under a heavy load. At the same 
time the voltmeter shows the voltage 
of the cell. 


Usage: For testing the state of charge and 


general condition of the individual 
cells of a storage “A” battery. 


Outstanding features: It is substantial con- 


struction and easy to use. It does 
not require the opening of the battery 
or the handling of the acid electrolyte 
of the battery. 


Maker: Battery Equipment and Supply 


Co. 
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Increased Selectivity for 
Superheterodyne 
Receivers 


Name of instrument: Band-pass filter. 


Description: This unit consists of a com- 
position tube with flanged ends, upon 
which are wound two coils, each con- 
sisting of a large number of turns. 
The two ends of each coil-winding are . , | 
brought out to soldering lug termi- ar n 
nals. This filter is tuned by means ede ‘ oe ~~. 
of fixed condensers shunted across E . n 
each of the windings. It may be . 7 


tuned to frequencies anywhere be- An Inexpensive Charger for Your Battery 


tween 20 and 80 kilocycles by using 
shunt capacities of the proper size. Name of instrument: Banner (Dynamik) 
“A” battery charger, Model 750.* 


Usage: When so tuned, this unit may be 
Description: This unit consists of a Dyna- 


used as the filter transformer in the 
first or last stage of a superhetero- mik transformer mounted on a metal 
dyne intermediate-frequency amplifier, base, with a double porcelain recep- 
and will permit only the frequencies tacle with screw sockets for a recti- 
in a band 10 kilocycles wide to be fier valve of the 2 ½-ampere Tungar 
amplified. type and for a protective fuse. At the 
Outstanding features: When used ina long- top of the transformer a_ terminal 
wave amplifier, it will provide good board is provided with binding posts 
selectivity without cutting sidebands, for connection to the storage battery 
which would spoil the tonal qualities and with an extension cord and plug 
of reproduction. It can be used to for connection to the lighting lines. As 
a matter of economy, this unit con- 


advantage in most superheterodyne . 
sists only of the essentials and is not 


receivers in place of the present tuned 
(filter) transformer. enclosed in a metal case. The primary 
Maker: Samson Electric Co. and secondary windings of the trans- 
former are entirely separate and the 
battery may therefore be charged 


without disconnecting it from the re- 
ceiver. 

This make of charger is also obtain- 
able in three other forms. One is 
similar to the Model 750, but is en- 
closed in a metal case, and anothcr, 
Model 600, is a trickle charger with 
a charging rate of .6 ampere; the 
Model 650 is a 2'%-ampere charger 
which may be used to charge 6 or 
12-volt batteries or may be used to 
charge storage “B” batteries. 

Usage: For charging storage batteries 
from the 110-volt, 60-cycle, house- 
lighting lines. 

Outstanding features: It is quiet and satis- 
factory in operation and operates at 
a low cost. It is amply protected 
against short circuit. Types 750 and 
600 do not require that the battery 
be disconnected from the receiver. 

Maker: Banner Radio Laboratories. 


*The name of-this line of products has re- 
cently been changed from Dynamik to Banner. 
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hydrometer are similar to those in 


tia 


A Battery Tester That Fits in 


the Battery Vent Hole 


Name of instrument: Hydrometer. 
Description: The barrel and float in this 


standard hydrometers except that 
they are shorter. Instead of a long 
rubber tube to dip into the battery 
solution, the lower end of the glass 
barrel dips directly into the electro- 
lyte. There is a large rubber collar 
around the barrel which serves as a 
stopper for the vent hole of the bat- 
tery cell. This device is intended to 
be left in position in the vent hole of 
the cell at all times. When it is de- 
sired to test the battery, it is necessary 
to compress the bulb, release, and 
then take the reading in the usual 
way. In addition to showing the 
state of charge of the battery, this 
instrument shows when additional 
water is needed in the cells, because 


when the electrolyte level drops too 
low the end of the hydrometer will 
not be immersed and therefore a read- 
ing cannot be taken. The large rub- 
ber collar is of graduated diameter, so 
as to fit snugly in a vent hole of any 
size. 


Usage: For testing the state of charge and 


the electrolyte level of a storage 
battery. 


Outstanding features: It provides a re- 


liable check on the condition of the 
battery and indicates when the bat- 
tery needs water. It need never be 
removed from the battery vent holes 
except to permit addition of water to 
cells. 


Maker: Scranton Glass Instrument Co., 


Inc. 
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A Loop Antenna That Vou 
Can Tune 


Name of instrument: Tun-A-Loop.“ 

Description: This loop antenna consists of 
two separate loop windings, so ar- 
ranged that the position of one can 
be varied in its relation with the 
other, in this way varying the in- 
ductance of the entire unit. The two 
windings, in other words, act like a 
variometer. The frames upon which 
the wire is wound are of bakelite. 
The windings are of the spider-web 
type and are of silk-covered phosphor- 
bronze wire. The positions of the 
sections are varied by means of a knob 
on one of them. Three terminals are 
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provided so that the loop may be used 
in circuits which require a center- 
tapped loop. There is a calibrated 
scale on the loop base for use in 
noting the settings of the loop. 
Usage: As a coil antenna for use with 
any radio receiver that is capable of 
operation with a loop antenna. 
Outstanding features: The inductance of 
the loop may be varied to match the 
loop tuning condenser used. Also, it 
may be varied until its inductance is 
such that the settings of the loop tun- 
ing condenser will approximately cor- 
respond, for a given wavelength, with 
those of the other tuned circuits in the 


receiver. Good efficiency. Carefully 
made. 
Maker: English-Whitman Products, Inc. 


This Transformer Provides 
Excellent Tone Quality 


Name of instrument: Low-frequency am- 
plifying transformer. 

Description: The windings of this “sym- 
phonic” transformer are of the helical 
type and are mounted on a core of 
special high-permeability iron. The 
windings are large and the electrical 
design of the instrument is such as to 
provide uniform amplification charac- 
teristics at all frequencies throughout 
the musical range. The instrument is 
assembled in a metal case of neat ap- 
pearance which measures 3% by 
2 ½ by 2% inches over all. The ter- 
minals are placed close to the bottom 
of the case, two on the front side 
and two at the rear. A flange is pro- 
vided at the bottom of the four cor- 
ners; this is punched and eyeletted to 
accommodate the four mounting 
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screws. The turns ratio is approxi- 
mately 3 to 1. 

Usage: As a device to provide coupling 
between the vacuum valves in a low- 
frequency amplifier. 

Outstanding features: Provides very uni- 
form amplification at all audible fre- 
quencies, with the result that repro- 
duction, when used with a high-qual- 
ity reproducer, includes the extremely 
low as well as the very high musical 
tones. New type iron core. High 
primary impedance. Low distributed- 
capacity windings. 

Maker: Samson Electric Co. 


An 


ad: Sab 
Keeps Itself Fully Charged 


Power Unit That 


Name of instrument: “A” power supply 
unit with a master control-switch. 


Description: 'This unit, which is known 
as the Exide Radio Power Unit, 
Model 3A,” consists of a storage bat- 


tery and trickle charger, both inclosed 
in a ventilated metal case. The 
charger is a standard type that makes 
use of a tungar rectifier valve. The 
unit has three adjustments to provide 
different charging rates. The battery 
is a standard 6-volt storage battery 
of comparatively small size. The unit 
is also obtainable in a 4-volt size for 
use with receivers that employ UX-199 
type valves. The master control- 
switch is a separate unit and con- 
trols the “A” and the “B” supplies 
of a receiver in a single operation; 
that is,, when the switch is thrown 
“on,” the “A” unit is disconnected 
from the lighting lines and is con- 
nected to the receiver. The “B” 
power-pack, if one is used, is at the 
same time connected to the lighting 
lines. Thus the entire voltage supply 
for the receiver is controlled by this 
switch. 

Usage: As a constant and dependable fila- 
ment-current supply source. Will sup- 
ply sufficient “A” current for any re- 
ceiver regardless of the number of 
vacuum valves employed. 

Outstanding features: The battery in the 
unit is automatically kept fully 
charged at all times. The unit re- 
quires absolutely no attention, except 
the addition of distilled water in the 
battery cells about once every six 
months. The operating cost of this 
unit when used in conjunction with a 
5-valve receiver that is in use 2% 
hours per day is approximately 2 
cents per day. Compact in size. 

Moker: The Electric Storage Battery Co. 
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A Detector That Requires 
No Adjustment 


Name of instrument: Lebnite Multipoint 


fixed detector. 


Description: This crystal detector is of 
the cartridge type. Its adjustment is 
fixed before it leaves the factory and 
no further adjustment is required on 
the part of the user. The crystal used 
is one that does not burn out when 
subjected to heavy voltage impulses; 
it should therefore have a long life. 


Usage: As a detector in reflex circuits or 
any other circuits which are designed 
for the use of a crystal detector. 

Outstanding features: It is easily installed 
in receiver and requires no special 
mounting. The adjustment remains 
fixed. The detector will not burn out. 


Maker: Palmer & Palmer. 
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A Small Condenser That Is 
Easy to Install 


Name of instrument: Midget fixed con- 


denser. 


Description: This miniature fixed con- 
denser is manufactured on the same 
principle as high-voltage filter con- 
densers. It is of paper and foil 
construction thoroughly impregnated. 
The soldering lugs are assembled into 
the body of the condenser and are of 
flexible material, and therefore easily 
bent to any position desired. These 
lugs are tinned to facilitate soldering. 


Usage: Wherever a capacity between 
00007 mfd. and .1 mfd. is required 
in a circuit. 

Outstanding features: It is small size and 
is designed for use where the working 
voltage is anywhere up to 1,000 volts. 
It is easily installed. The capacity is 
accurately rated. 


Maker: Sprague Specialties Co. 


A Trickle Charger That Requires No Attention 


Name of instrument: Vertrex automatic 
charger. 

Description: This charger is enclosed in a 
metal case with dimensions of 434 by 
7 by 5 inches. This case contains the 
necessary transformer, a relay switch 
and the special Vertrex rectifier. This 
rectifier does not employ liquids, vi- 
brators or vacuum valves of any 
kind. It requires no attention. It 
also has the added advantage that it 
rectifies both halves of the wave. The 
charging rate varies automatically 
with the state of charge of the storage 
battery. If the battery is practically 
discharged, the charging rate is in ex- 
cess of 1 ampere. As the battery be- 
comes normally charged, this rate 
drops accordingly. A receptacle is 
provided in the case into which the 
plug of a “B” power-pack may be in- 
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serted. Thereafter the control of the 
“B” power-pack and the trickle 
charger become automatic, in that 
when the receiver switch is turned 
“on” the charger is disconnected from 
the AC lines, the battery is connected 
to the receiver and the “B” power- 
pack is connected to the AC lines. 
When the receiver is turned “off,” the 
action is reversed and the storage bat- 
tery is put on “charge.” 

Usage: When used in conjunction with 
any standard 6-volt storage battery, it 
will keep the battery charged at all 
times. This unit operates from the 
110-volt, 60-cycle lighting lines. 

Outstanding features: It requires no up- 
keep expense or attention; it makes 
entire operation of the “A” and “B” 
voltages automatic. 

Maker: Davy Electrical Corp. 


A Compact Lightning 
Arrester 


Name of instrument: Weatherproof light- 
ning arrester. 


Description: This arrester consists of a 
molded porcelain case in which the 
protective element is carefully con- 
cealed. Terminals are provided in the 
form of binding posts on the top of 
the porcelain base and screw holes 
are provided for mounting screws. 
The over-all dimensions of this unit 
are 3 by 1% inches. 

Usage: For installation in the antenna 
ground circuit to provide a path to 
the ground for lightning or extremely 
heavy static charges, thus protecting 
the receiver. 


Outstanding features: It is approved by 
the National Board of Fire Under- 
writers, for use in either indoors or 
outdoors. It is fully protected from 
the weather, and is extremely small. 

Maker: Kirkman Engineering Corporation. 


Outstanding features: 


Maker: 
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What! s New in Loudspeakers 


The New Stevens Conoidal 
Speaker, Model A 


Description: This cone is of a moisture- 


proof fabric construction and is con- 
structed in a single piece, without 
seams. It is of the semi-free-edge 
type, and the cone is crimped to give 
a more flexible action. The rim is of 
wood and is finished in mahogany. 
The unit is furnished both with an 
easel base (in the illustration the 
speaker is shown mounted on this 
base) and a silk hanging cord. The 
owner therefore has the choice of 
hanging the reproducer on the wall 
or using it with the base. The cone 
is 17½ inches in diameter. 

Strongly made, to 
hang on the wall or to stand on the 
table; neat in appearance, and pro- 
vides good reproduction. 

Stevens & Co. 


Maker: Timmons Radio Corp. 


Outstanding features: 


tween the bottom and the center of 
the cone; this arrangement has the 
advantage that the long radius from 
the driving rod connection to the top 
of the cone permits the extremely low 
bass notes to be reproduced more 
freely, without cutting off the high 
notes, with the result that the re- 
production curve is more uniform 
throughout the entire musical range. 


Outstanding features: Great volume, good 


looking and marked with an even am- 
plification curve. 


Spartan Disc Speaker, 
Model 100 


Description: This reproducer has been de- 


signed to please the eye as well as 
the ear. The cabinet which encloses 
the disc is finished in walnut and has 
attractive lines. The front grill is 
finished to match and is backed up 
with silk. The cone is entirely con- 
cealed from view and from dust, and 
is of the floating type. 

Fully enclosed, neat 
appearance, and has good volume and 
tone quality. 


Outstanding features: 
Maker: 


Maker: Spartan Electric Corp. 
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Compact and pleas- 
ing tone quality. 
Victor Radio Corp. 
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The New Spartan Junior 


Disc, Model 400 


Description: This reproducer is unusual in 


that the disc, or cone, is of pith-wood 
composition instead of the usual 
parchment paper. The frame and 
stand are finished in mahogany. The 
rough surface of the disc is finished 
in a mottled effect, which lends at- 
tractiveness to the entire unit. This 
reproducer is unusually low-priced. 


Outstanding features: Low in price, attrac- 


tive in appearance, and has good vol- 
ume—especially on low notes. 


Maker: Spartan Electric Corp. 


The New Brandes Cabinet 
Cone No. 1100 


Description: This reproducer consists of an 
eliptical parchment cone enclosed in a 
neat cabinet that is finished in Adam- 
Brown, duo-tone mahogany. This 


The New Timmons Cone 


Description: This is a large-sized cone re- 
producer; the entire unit stands ap- 


The New Operetta “Drum” 


proximately three feet high and is 
equipped with an extra heavy metal 
base for greater stability. The cone 
is of parchment paper and is deco- 
rated with a well-executed ship scene. 
This method of decoration is a 
marked advance over the somber fin- 
ish of most of the other large cones 
that are on the market. The driving 
rod is attached to the cone in an ec- 
centric position, about half-way be- 


Loudspeaker 


Description: As the name implies, the case 


of this reproducer is drum-shaped and 
consists of an aluminum shell with a 
decorative wooden front grill backed 
with loosely woven gold cloth. The 
case is mounted on a heavy metal 
base and finished in bronze. The 
parchment cone is of the free-edge 


type. 


Outstanding features: 


Maker: 


cabinet not only serves as a housing 
for the delicate cone and operating 
mechanism, but also contains a tone 
chamber that tends to provide well- 
rounded tone quality. There is an 
adjustment on the unit to provide 
maximum sensitivity and clarity of re- 
production. ; 
Small in size, with 
large volume and clear reproduction. 
Federal-Brandes, Inc. 
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The Na-Ald Midget Cone Reproducer 


Description: This is an unusual cone re- 


producer, chiefly in the matter of size. 
It is designed to fill a unique purpose 
and is not just a “trick.” Its tiny 
volume is in proportion to its size; 
it is intended for use at times when 
great volume of reproduction is not 
desirable such, for instance, as late 
at night when the family have gone 
to bed and the DX fan wants to 
listen in without waking the house- 
hold. Another practical scheme is to 


rooms. Their cost is low and a 
number of them may be installed for 
the price of one standard-sized repro- 
ducer. A specially made small unit is 
attached to a rod that drives the min- 
iature paper cone. The edge of the 
cone is bound with felt and rests 
against the composition sounding 
board. The small composition base is 
finished to match the octagonal 
sounding board. It is a standard cone 
in all respects but size. 
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also as a sound chamber to lend depth 
to the quality of reproduction. The 
front of the case is a wood grill 
backed with silk. 

Outstanding features: Great volume. Clar- 
ity. Good-looking. 

Maker: Amplion Corporation of America. 


The New Wirt Cone Speaker 


Description: This reproducer is of the 
free-edge cone type. It is enclosed in 
a metal case with a metal grill front. 
backed with silk. Provision is made 
at the back of the instrument for ad- 


use several of these units in different Maker: Alden Mfg. Co. justment by means of a small knob 
to regulate the quality of reproduc- 
tion. The entire instrument is finished 
in a pleasing bronze. 

Outstanding features: Entirely enclosed in 
a metal case. Suitable for use with 
any set. 


Maker: Wirt Co. 


oo | f reproducer unit is attached. The large 
i end of the horn opens into the box- 
shaped portion at the top of the stand. 
The hinged top cover serves as a 
sounding board and is adjustable to 
any desired angle. The principle of 
this adjustable feature is similar to 
that of the adjustable top on a con- ' 
cert grand piano. The reproducer 
stands on the floor and measures 35 
inches in height, with the sounding 
board closed. The case is of black 
walnut, finished in a dark brown. ` 
Outstanding features: Contains an expo- 
nential horn. Excellent quality of re- 
production. Attractive in design. 
Equipped with a volume control. 
Maker: Wright-DeCoster, Inc. 


The New Baldwin “99” 


Description: This model is enclosed in a 
metal container with an open metal 
grill at the front, lined with self- 
colored silk. The entire construction 
is finished in bronze. The reproduc- 
ing assembly consists of a Baldwin 
balanced armature unit and a horn of 
special composition and design. The 

ve i horn is unusual in form, and demon- 

7 strates excellent operating characteris- 

The New Amplion Cone, tics. 

Model AC-12 Outstanding features: Beautiful reproduc- 


tion. Contains an efficient unit. 
Description: This cone reproducer is en- Handles large volume without distor- 
closed in a mahogany case, which tion. 


serves as a decorative housing and Maker: Nathaniel Baldwin, Inc. 


l A i | 
The New Wright-DeCoster, 
Model 101 


Description: A unique note has been struck 
in the design of this reproducer, as is 
evident from the illustration. The 
long, tapering pedestal is actually a 
housing for a horn of special compo- 
sition. The tip of this horn is near 
the bottom of the pedestal where the 
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THE LATEST RADIO 


VALVES 


What they are, what they can do, how 
they rate and what they contribute to the 
progress of radio art. 


Such rapid strides have been made—and are still being 
made—in the development of the vacuum tube that a new 
field is being opened to the experimenter and a new and 
better era of broadcast reception is promised to the fan. 
So important does Popurar Rapio regard these new types 
of valves to the radio art that it has made a careful survey 
of the entire field and selected, tested and recorded the spe- 
cial features of the tubes of outstanding merit for the 


A High-Power Transmitting 
Valve for Short Waves 


Name of valve: Type H“ transmitting 
valve. 

Description: This vacuum valve was espe- 
cially designed for the needs of ama- 
teur transmission fans, particularly in 
transmitters that work on wave- 
lengths below 100 meters. It is un- 
usual in shape and its greatest merit 
for short-wave transmission lies in the 
fact that the four external leads are 
widely separated instead of being 
bunched at the base, as has been the 
practice in ordinary valve construc- 
tion. The valve is shaped like a cross. 
The filament leads are brought out of 
the ends of the cross arms, while the 
plate and grid leads come out at op- 
posite ends of the long section of the 
valve. This arrangement provides not 
only superior insulation, but also re- 
duces internal capacity. The valve 
has no base; instead, the wire termi- 
nals may be connected directly to 
their proper points in the circuit. 

Valve rating: 

Filament voltage—10 (AC). 
Filament current—2.35 amperes. 
Plate voltage—500 to 2,000. 

Plate current—50 to 100 milliamperes. 
Maximum input—150 watts. 

Usage: As an all-purpose transmitting 
valve. 

Outstanding features: Provides good re- 
sults on any voltage input between 
500 and 2,000 volts. Extremely low 
internal capacity, an especially advan- 
tageous feature for transmission at 
wavelengths below 20 meters. No 
socket or base required. 

Maker: DeForest Radio Co. 


err 


benefit of its readers of all classes. 


By THE TECHNICAL STAFF 


Hk vacuum tube (more properly 
termed the “vacuum valve“) is the 
very heart of the radio receiving set. 
At no period in the entire history 
of radio have so many or such signifi- 
cant developments been made in these 
vacuum valves as during the past few 
months, or has such a variety of types 
of valves been placed at the disposal 
ef radio experimenters and broadcast 
listeners as will be available at or about 
the time that this issue of POPULAR 
Rapro is published. 
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The vacuum valves used for radio re- 
ception contain, in general, three com- 
mon elements: 

(1) The plate; 

(2) The grid; 

(3) The filament. 

The main variation between the dif- 
ferent kinds of valves lies in the size 
and shape of the plate, in the mechani- 
cal dimensions of the grid and its spac- 
ing between the plate and the filament, 
and in the kind of filament material that 
is used to emit the stream of electrons 


PULLIAM PERES 


THE VOLTAGE REGULATION OF THE Q. R. S. FULL-WAVE 
RECTIFIER VALVE 
CHART 1: These curves show the DC voltages of rectifier output 
obtainable at various current drains and at three different AC input 
voltages per anode (plate). 
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that does the work of amplification or 
detection. 

In the descriptions of valves that fol- 
low, the proper voltages to be applied 
to the filament are given, as well as the 
correct filament currents; the standard 
plate voltages are also recorded, along 
with the proper grid-biasing voltages. 

There are three other characteristics 
of an electrical nature which are essen- 
tial to the engineer in picking out the 
type of valve that he wants to use for 
a specific purpose. 

The first of these is the amplification 
factor, known as mu. 

This factor is obtained by electrical 
measurement. It is the rate of change 
of plate current with grid voltage vari- 
ation divided by the rate of change of 
plate current with plate voltage vari- 
ation. 

All that the layman need know about 
this factor is that it should be as high 
as possible, along with as low a plate 
impedance as is possible for general use. 

The second electrical characteristic— 
the plate impedance—refers to the 
plate-circuit, AC resistance. It is the 
leciprocal of the rate of change of plate 
current with plate voltage variation for 
a complete AC cycle. The rate of 
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THE OPERATING CHARACTERISTICS OF THE UX-281 
HALF-WAVE RECTIFIER VALVE 


Cuart 3: Curves A, B and C show the DC output with three differ- 


ent input voltage values. 


Curve D shows the output characteristics 


of two valves used for full-wave rectification. 
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THE OPERATING CHARACTERISTICS 
OF THE UX-280 RECTIFIER VALVE 


CHART 2: Curves B, C and D show the 
DC output voltage of the UX-280 valve at 
various current drains. A comparison of 
curves A and B shows the superiority of 
the UX-280 over the UX-213 when used 
with the same AC input voltage. . 


change varies during the AC cycle. 

In a valve that is used for power am- 
plification, the plate impedance should 
be as low as possible. For voltage am- 
plification, however, the plate impedance 
may run to rather high values without 
loss of efficiency. 

The third electrical characteristic that 
is necessary in determining good valves 
from poor ones is the mutual con- 
ductance, which may be termed a “‘fig- 
ure of merit”; this depends very largely 
upon the emission characteristics of the 
filament. Good valves have the higher 
values of mutual conductance. The mu- 
tual conductance is the rate of change 
of plate current with grid voltage vari- 
ation for a complete AC cycle. The 
rate of change varies during the AC 
cycle. 

The detailed information about these 
new tubes, as presented to the experi- 
menter by the PopuLaR RADIO LABORA- 
TORY in the following pages, should en- 
able him to determine which of the new 
valves listed will give him the greatest 
improvement in his present set. 
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(See CHART 2) 


Another New High-Power 


Valve for Full-Wave 
Rectification 


POPULAR RADIO 


(See CHART 3) 


A New Higher-Powered 
Rectifier Valve 


Name of valve: Radiotron UX-281. 
Description: This is a heavy-duty, half- 


wave rectifier that is similar in ex- 
ternal appearance to the UX-216-b 
type valve. The new valve is ca- 
pable of considerably greater output 


Name of valve: Radiotron UX-280. 

Description: This is a full-wave rectifier 
valve with characteristics similar to 
those of the UX-213, but it is in- 


(See CHART 1) 


The New Q. R. S. 400- 


Milliampere, Full-Wave 
Rectifier Valve 


Name of valve: Q. R. S. gaseous rectifier. 
Description: 


In its outward physical di- 
mensions this valve is similar to the 
standard 50-watt transmitting valve. 
It is cylindrical in shape and measures 
7 inches in overall length by 2 inches 
in diameter. It is equipped with a 
standard UX type base and may be 
used with any standard socket. There 
are four terminals, as in the case 
of a standard vacuum valve; two 
of these are for connection to the 
high-voltage output of the supply 
transformer; the other two are con- 
nected to a low-voltage winding on 
the transformer which provides the 
ionization current required in the 
operation of this valve. A suitable 
transformer for use with this valve 
consists of a primary winding and 
three secondary windings. The center- 
tapped high-voltage secondary wind- 
ing should provide 375 volts each side 
of the center-tap at 3 ampere; the 
ionizer winding should furnish 4 volts 
at 5 amperes; and the center-tapped 
filament winding should supply 5 volts 
at 5 ampere, for the filament of a 
power amplifier valve. Chart 1 shows 
the output curves of the rectifier at 
various loads. 


Outstanding features: Furnishes full-wave 


rectification for “ABC” supply. Well 
constructed. Will meet the voltage 
demands of any receiver, including all 
filament currents and up to 180 volts 
for the plate power for a power am- 
plifier valve. Will deliver up to 400 
milliamperes without overloading. 


Maker: Q. R. S. Music Company. 


Usage: 


Maker: 


tended particularly for use in “B” 
power-packs which must supply volt- 
ages and currents in excess of those 
obtainable with the UX-213 type 
rectifier valve. The UX-280 uses a 
ribbon-type, oxide-coated filament of 
rugged proportions, and is inclosed 
in a bulb of clear glass. It is 
equipped with a standard UX type of 
ase. 

This new rectifier valve may be 
substituted for the UX-213 type valve 
in existing “B” power-packs with a 
resulting large increase in voltage at 
a given current drain, as shown in 
curves A and B, Chart 2. Curves 
C and D of this figure show the out- 
put characteristics of this rectifier 
when used with higher AC input volt- 
ages up to the maximum of 600 volts 
(300 volts to each anode). 


Valve rating: 


Filament voltage—5, AC. 
Filament current—2 amperes. 
Plate voltage (AC)—300 to each plate 

(maximum). 

Direct-current output 125 milliam- 
peres (maximum). 

As a full-wave rectifier in “B” 
power-packs which are required to 
provide a direct-current output not 
exceeding 125 milliamperes. 


Outstanding features: Interchangeable with 


present UX-213 type rectifier valve. 
Can be used to provide much higher 
maximum current and maximum volt- 
ages than the UX-213 type. Requires 
smaller filter capacity than some of 
the other rectifier valves. Filament 
supply may be obtained from the 
filament winding of the power trans- 
former that is also used to supply the 
high voltage. 

Radio Corporation of America. 


than is the 216-b, however. The 
UX-281 type valve is capable of sup- 
plying up to 110 milliamperes and is 
used with input voltages of from 550 
to 750 as compared with the 65 milli- 
ampere current output and the input 
voltage limit of 550 for the UX-216-b 
rectifier valve. In existing “B” 
power-packs which make use of a 
UX-216-b rectifier the new valve may 
be used without any alterations what- 
soever, and with higher voltage out- 
‘put at a given current drain. 

Two of the UX-281 type valves 
may be used as a full-wave rectifier 
to provide an output current up to 
220 milliamperes, with increased volt- 
age at any given current load. In 
Chart 3, A, B and C show the out- 
put of the UX-281 type valve with 
various input voltages. D represents 
the output of two of these valves 
when used for full-wave rectification. 

Valve rating: 

Filament voltage—7.5, AC. 

Filament current—1.25 amperes. 

Plate voltage (AC)—750 (maximum). 

Direct current output—110 milliam- 
peres (maximum). 

Usage: As a half-wave rectifier in “B” 
power-packs where an output current 
up to 110 milliamperes or voltages up 
to 600 may be required. Where cur- 
rent requirements are greater than 110 
milliamperes, two of these valves will 
supply double the current of one, 
when connected in a circuit for full- 
wave rectification. 

Outstanding features: Rugged construction. 
Interchangeable with the present UX- 
216-b rectifier. Permits use of AC 
input voltages up to 750, with corre- 
spondingly high output voltages. 

Maker: Radio Corporation of America. 
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A Powerful Full-Wave 
Rectifier Valve 


Name of valve: Donle DR-IV. 

Description: This valve is of the high- 
voltage, full-wave rectifier type. It is 
somewhat similar in characteristics to 
the standard 216-b type of rectifier, 
but has the advantage that it recti- 
fies both halves of the cycle instead of 
only one. The construction of the 
valve is extremely simple. In appear- 
ance it is much like that of the 216-b, 
but its plate is split into two halves 
to provide the double rectifying 
feature. 

Usage: As a rectifier in a “B” power-pack 
that is required to furnish sufficient 
plate voltage for the operation of a 
UX-210 type of power amplifier 
valve. 


Outstanding features: High voltage with 
full-wave rectification, a combination 
obtainable heretofore only with two 
rectifiers of the UX-216-b type of 
valve. 


Maker: Donle-Bristol Co. 
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A Medium-Power Valve 
for the Last Stage 
Name of valve: Champion, X-171. 


Description: This power amplifier valve 
has the characteristics of the UX-171 
type of valve. 

Valve rating: 

Filament voltage—S. 

Filament current—.5 ampere. 

Plate voltage—90 to 180. 

Negative grid bias—Up to 40.5 volts. 

Walve characteristics (with plate voltage of 
180 and negative grid bias of 40.5 
volts), as determined in PopuLAR Ra- 
DIO TESTING LABORATORY : 

Plate resistance—2,980 ohms. 
Amplification factor—3.3. 

Plate current—11 milliamperes. 
Usage: As a power amplifier where plate 
voltages up to 180 are available. 
Outstanding features: When used in the 
last low-frequency stage of a receiver, 
it will withstand a high signal input 


without overloading, and will there- 
fore produce great volume without 
distortion. 


Maker: Consolidated Electric Lamp Co. 


An Unusually Efficient 
Amplifier Valve 


Name of valve: ZP-201-a. 

Description: This valve is a standard 
201-a type in size and shape. Its 
characteristics, when used as a low- 
frequency or high-frequency amplifier, 
are somewhat superior to those of the 
average 201-a valve, and when substi- 
tuted for the standard 201-a type of 
valves in the amplifier stages of a 
receiver this superiority is quite no- 
ticeable. It is inclosed in a bulb of 
clear glass and is made under the spe- 
cial Zetka process of evacuation and 
conditioning. 

Valve rating: 
Filament voltage—S. 
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Filament current—.25 ampere. 

Plate voltage—45 to 135. 

Negative grid bias—17½ to 6 volts. 
Valve characteristics (with plate voltage 

of 90 and negative grid bias of 4.5 

volts), as determined in POPULAR RA- 

DIO TESTING LABORATORY : 

Plate resistance—8,500 ohms. 

Amplification factor—8. 5. 

Mutual conductance—990 micromhos. 
Plate current—3.5 milliamperes. 
Usage: May be used for any purpose for 
which a standard 201-a valve may be 
used, but is particularly recommended 
for use in high-frequency or low-fre- 

quency amplifiers. 


Outstanding features: Superior amplifier 


characteristics. Clear glass bulb. Op- 
erates at full efficiency when there is 
considerably less than 5 volts on the 
filament. 

Zetka Laboratories, Inc. 


Maker: 
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A Valve That Gives 
Amplification 


Name of valve: Magnatron, DC-240. 
Description: This valve is especially suited 


igh 


for use in resistance- coupled, low- 
frequency amplifiers, on account of 
its high amplification factor. When 
so used, the amplification obtained is 
far superior to that obtained with the 
same amplifier using the UX-20l-a 
type of valves. This valve is stand- 
ard in size, shape and base. 

Valve rating: 
Filament voltage—S. 
Filament current—.25 ampere. 
Plate voltage—90 to 180. 
Negative grid bias—1.5 to 4.5 volts. 
Plate coupling resistance—250,000 

ohms. 

Amplification factor—30. 

Usage: As an amplifier where resistance 
coupling is used, or as a detector. 
Outstanding features: When used in 
resistance-coupled amplifiers this valve 
provides amplification per stage ap- 
proximately equal to that obtained 
with transformer-coupled amplifiers 
that employ the UX-201l-a type of 

valves. 


Maker: Connewey Electric Laboratories. 
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A Useful Rectifier Valve 
That Contains No Filament 


Name of valve: “Speed” gaseous rectifier. 

Description: This valve has the standard 
shape and size of its type, and is 
equipped with a standard UX-type 
base. The bulb is made of clear glass. 
It does not use a filament. 

Valve rating: 

Input voltage (AC)—300 (maximum). 
DC output current—85 milliamperes 
(maximum). 

Usage: As a full-wave rectifier in any 
standard “B” power-pack that re- 
quires a gaseous rectifier valve. 

Outstanding features: Full-wave rectifica- 
tion. No filament to burn out. 

Maker: Cable Supply Co., Inc. 


A New Vacuum Valve with 
an AC Filament 


Name of valve: VanHorne AC valve. 

Description: This valve operates with 
“raw” alternating current applied to 
its filament. It contains the usual 
three elements, but uses an oxide- 
coated filament that is shorter, thicker 
and of lower resistance than the usual 
filament in 5-volt DC valves. This 


filament draws a heavy current at 1 
volt, which is its proper operating 
voltage. The alternating current for 
the filament is obtained from the 
house-lighting lines through the use 
of a step-down transformer. 

Valve rating: 

Filament voltage—1. 

Filament current—2.0 amperes. 
Plate voltage—90 to 157.5. 
Negative grid bias—Up fo 9 volts. 

Valve characteristics (with plate voltage of 
90 and negative grid bias of 4.5 
volts), as determined in PorUIAR Ra- 
DIO TESTING LABORATORY : 

Plate resistance—10,580 ohms. 
Amplification factor—9.9. 

Mutual conductance 1,000 micro- 
mhos. 

Plate current 3.4 milliamperes. 

Usage: In either high-frequency or low- 
frequency amplifiers. When used in 
standard receivers, in place of the 
UX-201l-a type of valves, some 
changes in the wiring of the receiver 
are required. 

Outstanding features: Eliminates the need 
for a storage battery. Operates effi- 
ciently and practically without hum. 

Maker: VanHorne Co. 


The Pioneer Among the AC- 
Operated Valves 


Name of valve: McCullough AC valve, 
type 401. 

Description: This AC valve does not re- 
quire the use of an “A” battery, but 
draws its “A” current from the AC 
house-lighting lines through a small 
step-down transformer. The alternat- 
ing current is applied to an element 
in the valve called the “heater.” This 
heater is placed sufficiently close to 
the cathode of the valve to cause the 
required electron emission from the 
latter element, but without causing 
any disturbing influence such as 
would result from the application of 
alternating current directly to the 
cathode. A standard base is used on 
the 401 valve, although only three of 
its terminals are used. The AC sup- 
ply for the “heater” is applied at two 
terminals which are mounted on a 
composition cap at the top of the 
valve. The AC leads are kept well 
away from the valve circuit termi- 
nals, thus avoiding hum. 
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Valve rating: 
Heater voltage—3 (AC). 
Heater current—1 ampere. 

Plate voltage—150 (maximum). 
Negative grid bias—O to 9 volts. 
Valve characteristics (with plate voltage of 

90 and negative grid bias of 4.5 
volts), as determined in PopuLar RA- 
DIO TESTING LABORATORY : 
Plate resistance—10,600 ohms. 
Amplification factor—8s.5. 
Mutual conductance—800 micromhos. 
Plate current—2.62 milliamperes. 
Usage: Suitable for any usage to which 
standard 20l-a type valves can be 
applied. 

Outstanding features: Good characteristics. 
No storage battery required for fila- 
ment heating. Sturdily built. Long 


life. 
Maker: McCullough Sales Co. 
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A Powerful New Half-Wave 
Rectifier Valve 


Name of valve: DR Rectifier. 

Description: In size and general external 
appearance this valve is similar to the 
standard UX-216-b type of rectifier, 
except that the DR valve is equipped 
with a standard isolantite base. It is 
a half-wave rectifier and is intended 
particularly for use in a transmitting 
circuit that employs the DeForest 
type D transmitting valve. It can 
also be used in a “B” power- pack to 
supply direct current for a receiver 
which includes a  power-amplifier 
valve in the last low-frequency stage. 

Valve rating: 

Filament voltage—7.5. 

Filament current—2.0 amperes. 

Plate voltage (AC)—550 (maximum). 

Direct-current output—75 milliam- 
peres (maximum). 

Usage: As a rectifier for any purpose 
where the current drain does not ex- 
ceed 75 milliamperes and the input 
voltage does not exceed 550. 

Outstanding features: When used with 
suitable filter circuit will supply suffi- 
cient plate current for any receiver, 
including those using power amplifiers. 
Isolantite base. 

Maker: DeForest Radio Co. 


A Valve That Needs No 
“A” Batteries 


Name of valve: Sovereign AC Tube. 
Description: 


This valve does not require 
a storage battery, a dry battery, a 
rectifier or a filter for its filament sup- 
ply. It is operated from the AC lines, 
through a small step-down trans- 
former. A receiver equipped with 
these valves, and used in conjunction 
with a standard “B” power-pack, will 
not require the use of any batteries 
at all. 

The valve is equipped with a stand- 
ard base and can therefore be used in 
any standard UV- or UX-type sock- 
ets. Its main difference in appearance 
from that of the standard UX-201-a 
type of valve lies in the composition 
cap at the top of the valve. This 
cap is equipped with binding-post ter- 
minals for the heater element. The 
heater has as its sole purpose the 
heating of the cathode. Thus, in- 
stead of requiring the catnode to func- 
tion both as a heater and as an 
emitter of electrons, as is the case in 
all standard valves, these functions 
are served by two separate elements 
in this AC valve. The heater element 
is placed close enough to the cathode 
to provide it with the necessary heat 
to cause suitable electron emission 
without introducing the hum that 
would probably result if raw alter- 
nating current were applied directly 
to the cathode. In its operating char- 
acteristics the Sovereign AC valve is 
almost identical with the standard 
UX-201l-a type of valve. 


Valve rating: 


Heater voltage—3 (AC). 
Heater current—1.1 amperes. 
Plate voltage—22.5 to 160. 
Negative grid bias—O to 6 volts. 


Valve characteristics (with a plate voltage 


of 90 and a negative grid bias of 4.5 
volts), as determined in PopULAR RA- 
DIO TESTING LABORATORY : 

Plate resistance—12,500 ohms. 
Amplification factor—8.5. 

Mutual conductance—680 micromhos. 
Plate current—3.7 milliamperes. 


— 


Usage: As a detector, high-frequency or 
low-frequency amplifier in any re- 
ceiver that is properly wired for the 
use of this valve. These valves can 
be used in place of UX-20l-a type 
of valves in standard receivers through 
a modification of the filament wiring 
of the circuit. 

Outstanding features: Eliminates the ne- 
cessity for storage batteries or “A” 
power-packs. Requires only the use 
of a small and inexpensive step-down 
transformer to provide the low-voltage 
alternating current for the heater sup- 
ply. Good construction and operat- 
ing characteristics. 

Maker: Sovereign Electric & Mfg. Co. 
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A Detector Valve That 
Improves Quality of 


Reproduction 
Name of valve: Quality detector valve, 
type 150-d. 


Description: This detector has the same 
filament requirements as the UX- 
201-a or UX-200-a type valves, 
and is therefore interchangeable with 
them. It is made expressly for use 
as a detector where the best tone 
quality is desired. It will not provide 
as great volume on weak signals as 
will detectors of the UX-200-a type, 
and is therefore recommended particu- 
larly for use in the reception of local 
programs. It is equipped with a stand- 
ard UX-type base. For best results 
with this valve, it is important that 
the proper grid-leak value be used. 

Valve rating: 

Filament voltage—S. 

Filament current—.25 ampere. 

Plate voltage—20 to 80. 

Grid condenser—.00015 to .00025 mfd. 
Grid-leak—.5 to 2 megohms. 

Usage: As the detector for use in any 
receiver that is equipped for the use 
of a 5-volt valve for this purpose, in 
cases where maximum tone quality is 
more desired than great sensitivity 
and volume. 

Outstanding features: Extremely quiet in 
operation. Not easily overloaded. In- 
terchangeable with any 5-volt, A- 
ampere valve. 

Maker: Magnavox Co. 
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The New 5-Prong RCA 
“AC” .Valve 


Name of valve: Radiotron UY-227. 

Description: Alternating current, drawn 
direct from the house-lighting lines 
through a small step-down trans- 
former, is used to supply the heater 
element of this new valve. The 
heater element is independent of the 
other elements of the valve, but is 
placed in close proximity to the 
emitter element (the cathode, which 
corresponds to the filament in a 
standard valve). The alternating cur- 
rent is therefore confined to the heater 
and has no effect on the other ele- 
ments, such as might cause an AC 
hum. This valve is inclosed in a bulb 
of clear glass, similar in shape to the 
UX-201-a type valve. The base is of 
the new “UY” design, with five con- 
tact prongs. It requires a_ special 
socket. The characteristics of this 
valve, both as a detector and as an 
amplifier, are much like those of a 
standard UX-201-a type valve. The 
UY-227 type valve is therefore useful 
as a detector, high-frequency ampli- 
fier or low-frequency amplifier. 

Valve rating: 

Heater voltage—2.5 (AC). 

Heater current—1.75 amperes. 
Plate voltage—45 to 180. 

Negative grid bias—0 to 13.5 volts. 

Valve characteristics (with plate voltage of 
90 and negative grid bias of 4.5 volts). 
Plate resistance—11,300 ohms. 
Amplification factor—7.9. 

Mutual conductance—730 micromhos. 
Plate current—3 milliamperes. 

Usage: As an all-purpose valve for detec- 
tion, low-frequency amplification or 
high-frequency amplification. 

Outstanding features: Requires no storage 
battery or “A” power-pack for its 
filament supply. Introduces no AC 
hum into reception, even when used 
as a detector. May be used as a de- 
tector in a receiver that is designed 
for the use of Radiotrons UX-226 as 
amplifiers. Similar in characteristics 
to the UX-20l-a type. 

Maker: Radio Corporation of America. 
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A Detector Valve of In- 


creased Sensitivity 


Name of valve: Champion, UX-200-a. 
Description: This is a detector valve of 
the standard UX-200-a type.. The 
base is of the UX type and the bulb 
is of clear glass: 
Valve rating: 
Filament voltage—S. 
Filament current—.25 ampere. 
Plate voltage—45. 
Grid-leak—.5 to 2.0 megohms. 
Grid condenser—.00025 mfd. 
Usage: As the detector in any circuit or 
receiver that uses a detector valve with 
a 5-volt, .25-ampere filament. 
Outstanding features: Extremely sensitive 
to weak signals. 
Maker: Consolidated Electric Lamp Co. 


A Sturdy Vacuum Valve for 
Standard Use 


Name of valve: Universal 201-a type. 

Description: This is a general-purpose 
valve of the UX-201-a type, but it 
has the general appearance of all Mag- 
navox valves. It is equipped with a 
standard UX-type base. It is designed 
for low internal capacity. 


Valve rating: 
Filament voltage—S. 
Filament current—.25 ampere. 
Plate voltage—45 to 135. 
Negative grid bias—0 to 9 volts. 
Valve characteristics (with a plate voltage 
of 90 and a negative grid bias of 4.5 
volts), as determined in Popular Rå- 
DIO TESTING LABORATORY : 
Plate resistance—9,400 ohms. 
Amplification factor—7.9. 

Mutual conductance—840 micromhos. 
Plate current—3.5 milliamperes. 
Usage: As an all-purpose valve for use 

in circuits where a standard UX-201-a 
type valve can be employed. 
Outstanding features: Low internal capac- 


ity. 
Maker: Magnavox Co. 
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A New Low-Current Valve 


Name of valve: ZP-100. 

Description: This is a new vacuum valve 
for which the radio fan has long 
waited. Its characteristics, when used 
as a detector tube or as a high-fre- 
quency amplifier or a low-frequency 
amplifier, are similar to those of the 
standard UX-201-a type valve, yet 
the filament-current consumption is 
only slightly higher than that of a 
UX-199 type valve. This means that 
a “B” power-pack can be readily used 
to supply the “A,” “B” and “C” volt- 
ages for a multi-valve receiver in 
which these new valves are used, 
with their filaments connected in 
series. Also, these valves may be used 
in many of the standard receivers, in 
place of the UX-199 type valves, to 
be operated from dry cells. Or in re- 
ceivers which use the UX-201-a type 
valves the new Zetka valves can be 
substituted with a resulting decrease 
in filament-current consumption of 60 
per cent. One of the drawbacks to 
ordinary 5-volt, low-current consump- 
tion valves in the past has been that 
of short life. These ZP-100 valves 
are absolutely guaranteed to give sat- 
isfaction to the consumer, and this 
guarantee applies to their life as well 
as to their characteristics. The valve 
is similar to the UX-20l-a type valve 
in size, shape and base. It differs 
from this type, however, in that the 
bulb is of clear glass and, while in 
operation, the filament burns with a 
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dull red glow that can hardly be seen. 
The high efficiency of this valve, in 
spite of the low filament-current con- 
sumption, is a result of the method 
and materials used in coating the fila- 
ment, plus the Zetka process of evac- 
uation and of conditioning. 
Valve rating: 
Filament voltage—S. 
Filament current—0.1 ampere. 
Plate voltage —22 ½ to 135. 
Negative grid bias—0 to 4.5 volts. 
Valve characteristics (with plate voltage of 
90 and negative grid bias of 3 volts), 
as determined in Porul Ax RADIO 
TESTING LABORATORY : 
Plate impedance—13,000 ohms. 
Amplification factor—9.6. 
Mutual conductance—740 micromhos. 
Plate current—2.3 milliamperes. 
Usage: As detector, high-frequency ampli- 
fier and low-frequency amplifier. 
Outstanding features: Good operating 
characteristics. Low filament current. 
Excellent for use with filaments in 
series, to operate from the output of 
a suitable “B” power-pack. 

Maker: Zetka Laboratories. 


An “Excellent Medium- 
Power Valve 


Name of valve: Archatron, type 112. 

Description: This valve is a typical UX- 
112 type in appearance and base. In 
its manufacture a special evacuation 
process is used which provides unusu- 
ally high exhaustion. 

Valve rating: 

Filament voltage—S. 

Filament current—.25 ampere. 

Plate voltage—90 to 157.5. 

Negative grid bias—4.5 to 10.5 volts. 

Valve characteristics (with a plate voltage 
of 157.5 and a negative grid bias of 
10.5 volts), as determined in POPULAR 
RADIO TESTING LABORATORY : 

Plate resistance—3,900 ohms. 

Amplification factor—5.7. 

Pee conductance—1,490 microm- 
os. 

Usage: As an amplifier for use in the last 
low-frequency stage. 

Outstanding features: Provides greater 
volume than does the UX-201-a type 
of valve, without overloading, when 
used in the last low-frequency stage. 

Maker: Ken-Rad Corp. 
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Name of valve: Radiotron UX-226. 
Description: 'This valve has practically the 
same operating characteristics as the 
UX-20l-a type valve, but its out- 
standing advantage lies in the fact 
that its filament is heated by means 
of alternating current, rather than 
from direct-current supply. The al- 
ternating current for the filament sup- 
ply is obtained from the AC lighting 
line through the use of a small step- 
down transformer to change the volt- 
age to 1% volts. It is not inter- 
changeable with the UX-20l-a type 
valves in a receiver unless rather ex- 
tensive alterations are made in the 
wiring of the receiver. In a receiver 
especially designed and constructed 
for the use of these valves as ampli- 
fiers the results obtained will be com- 
parable with those obtained from any 
standard receiver which uses an equal 
number of UX-201-a type valves. 
Valve rating: 
Filament voltage—1.5 (AC). 
Filament current—1.05 amperes. 
Plate voltage—90 to 180. 
Negative grid bias—6 to 13.5 volts. 
Valve characteristics (with plate voltage of 
90 and negative grid bias of 6 volts): 
Plate resistance—9,400 ohms. 
Amplification factor—8.3. 
Mutual conductance—880 micromhos. 
Plate current—3.7 milliamperes. 
Usage: As either low-frequency or high- 
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A New Non-Microphonic 
Power Valve 


Name of valve: TC-112. 


Description: This valve has the same size 
and appearance as the standard UX- 
112 type valve. Its characteristics also 
resemble the standard UX-112 type 
valve. It makes use of a special sup- 
porting plate for the valve elements 
to prevent short-circuiting of elements 
and to reduce microphonic effect. 
Valve rating: 
Filament voltage—S. 
Filament current—.5 ampere. 
Plate voltage—90 to 157.5. 
Negative grid bias—4.5 to 10.5 volts. 


Valve characteristics (with a plate voltage 
of 157.5 and a negative grid bias of 


i 

frequency amplifiers. Not to be used 
as detector. 

Outstanding features: The filament oper- 
erates on raw alternating current. 
Characteristics similar to those of 
standard UX-201-a type valves. Elim- 
inates the necessity for a storage bat- 
tery or “A” power-packs. 

Maker: Radio Corporation of America. 


10.5 volts), as determined in POPULAR 
Rapio TESTING LABORATORY: 
Plate resistance—3,700 ohms. 
Amplification factor—7.4. 
Mutual conductance—1,930 micro- 
mhos. 
Plate current—12 milliamperes. 
Usage: As an amplifier in the last low- 
frequency stage. 
Outstanding features: Non-microphonic. 
Gives good volume without distortion. 
Maker: Televocal Corp. 
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A Detector Valve That Will 

“Pep Up” Your Reception 

Name of valve: Super-Sensitive Detector, 
200-a type. 

Description: This valve is intended espe- 
cially for use as a detector to provide 
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greater sensitivity than is obtainable 
when the UX-20l-a type of valve is 
used. It is slightly smaller in size 
than standard 5-volt valves and is of 
the distinctive Magnavox shape. The 
base is the standard UX type. 

Valve rating: 

Filament voltage—S. 

Filament current—.25 ampere. 
Plate voltage—45. 

Grid condenser—.00025 mfd. 
Grid-leak—2 to 5 megohms. 

Usage: As the detector in any receiver 
that is equipped for the use of a 
5-volt valve for this purpose. 

Outstanding features: Greater sensitivity 
than the UX-201l-a type valve when 
used as a detector. Comparatively 
quiet in operation. Interchangeable 


with UX-20l-a type of detectors. 
Gives increased volume. 
Magnavox Co. 


Maker: 


A General-Purpose Valve 


Name of valve: DL-2. 

Description: This is a standard type of 
vacuum valve. It is equipped with 
standard UX-type isolantite base. It 
is intended for use as a detector or 
as a high-frequency or low-frequency 
amplifier. The use of a cushioned 
socket is recommended for mounting 
this tube. 

Valve rating: 

Filament voltage—sS. 

Filament current—.25 ampere. 
Plate voltage—16.5 to 157.5. 
Negative grid bias—O to 9 volts. 

Valve characteristics (with a plate voltage 
of 90 and a negative grid bias of 41⁄2 
volts) : 

Plate resistance—8,000 ohms. 
Amplification factor—6.3. 

Mutual conductance—780 micromhos. 
Plate current—4.7 milliamperes. 

Usage: As a detector, high-frequency am- 
plifier or low-frequency amplifier. 

Outstanding features: Particularly suitable 
for use in oscillating circuits in either 
the detector stage or high-frequency 
stage, because of smooth control of 
oscillation. 

Maker: DeForest Radio Co. 
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Description: This is a full-wave rectifier 
valve of the gaseous type; it is similar 
to the Raytheon BH rectifier valve in 
appearance, but slightly larger and of 
somewhat heavier construction. It is 
equipped with a standard UX-type 
base, which permits its use in any 
standard valve socket. While it has 
the usual four contact prongs, only 
three are used, as this valve has no 
filament or “heater” of any kind. 
The high-voltage alternating current 
which is applied to this valve to be 
rectified is obtained through a step- 


A Detector Valve That Is 
Highly Sensitive 

Name of valve: SX-00-a. 

Description: In physical appearance this 
valve is identical with the standard 
UX-20l-a type, and it is equipped 
with a standard UX-type base. The 
internal construction differs from the 
UX-20l-a type, however, and instead 
of being evacuated as highly as pos- 
sible this valve has a certain -gas con- 
tent which is one of the reasons for 
its great sensitivity as a detector. 

Valve rating: 

Filament voltage—S. 

Filament current—.25 ampere. 
Plate voltage—45. 
Grid-leak—2 megohms. 
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The New Raytheon Model BA, 3 
Milliampere Rectifier Valve 


up transformer with a center-tapped 
secondary capable of supplying 320 
volts, each side of center-tap; and a 
smaller winding capable of supply- 
ing 5 volts at .5 ampere for the 
filament supply of a power valve. 

Outstanding features: Furnishes full-wave 
rectification for “ABC” power packs. 
With a proper transformer and filter, 
this valve will deliver a maximum 
current of 350 milliamperes at ap- 
proximately 200 volts. Well de- 
signed and well made. 

Maker: Raytheon Manufacturing Co. 


Grid condenser—.00025 mfd. 

Usage: As a detector in any circuit or 
receiver which permits the use of a 
5-volt, .25-ampere valve. 

Outstanding features: A super-sensitive de- 
tector. Non-critical as to filament and 
plate voltages. 

Maker: Sylvania Products Co. 
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A Dry-Cell Type of Valve 

Name of valve: DL-3. 

Description: The DL-3 is a dry-cell valve 
that corresponds in its operating char- 
acteristics to the standard UX-199 
type of valve. It is provided with 
a standard UX-type isolantite base 
and and measures 3½ inches in over- 
all height. The base is equipped 
with a pin, so that this valve may be 
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used in either the old or new types of 

sockets. It may also be mounted in 

either a horizontal or vertical position. 
Valve rating: 

Filament voltage—3. 

Filament current—.065 ampere. 

Plate voltage—16.5 to 90. 

Negative grid bias—0 to 4.5 volts. 
Valve characteristics (with a plate voltage 

of 90 and a negative grid bias of 4.5 

volts), as determined in PorulAn Ra- 

DIO TESTING LABORATORY : 

Plate resistance—21,000 ohms. 

Amplification factor—8.0. 

Mutual conductance—380 micromhos. 

Plate current—1.8 milliamperes. 
Usage: As a detector, high-frequency am- 

plifier or low-frequency amplifier. 
Outstanding features: May be mounted in 

any position. Less microphonic than 

the average dry-cell valve. May be 

mounted in any standard socket. 
Maker: DeForest Radio Co. 


A Standard Valve With a 
High Amplification Factor 


Name of valve: SX-201-a. 

Description: Isolantite is used throughout 
as an insulator in this valve. Not only 
is the UX-type base made of this 
material, but also it is used to support 
the filament and to reinforce the grid 
and plate structure within the valve. 
In shape and size this valve corre- 
sponds with the standard UX-20l-a 
type, and its characteristics are such 
as to make it interchangeable with the 
standard valves in a receiver. 

Valve rating: 

Filament voltage—S. 

Filament current—.25 ampere. 
Plate voltage—22.5 to 150. 
Negative grid bias—0 to 9 volts. 

Valve characteristics (with a plate voltage 
of 90 and a negative grid bias of 4.5 
volts), as determined in PopuLAR Ra- 
DIO TESTING LABORATORY : 

Plate resistance—15,000 ohms. 
Amplification factor—10.1. 

Mutual conductance—670 micromhos. 
Plate current—1.8 milliamperes. 

Usage: As a detector, high-frequency am- 
plifier or low-frequency amplifier. 

Outstanding features: Low plate-current 
consumption. Rigid spacing of the 
internal elements. 

Maker: Supertron Mfg. Co., Inc. 
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An Efficient Rectifier of the 
Gaseous Type 


Name of valve: Corona valve, 2-80. 

Description: This full-wave rectifier valve 
involves several new ideas in the 
method of localizing the useful gases 
that are used in the rectifying process. 
It is similar in size and appearance 
to the Raytheon valve and is inter- 
changeable with any of the standard 
gaseous rectifiers now commonly used 
in “B” power-packs. 

Valve rating: 
150 volts at 100 milliamperes. 
250 volts at 90 milliamperes (maxi- 


mum). 
Usage: As a rectifier for use in “B” 
power-packs which require output 


- voltages up to approximately 250 and 
currents up to 90 milliamperes. 
Outstanding features: Full-wave rectifica- 

tion. No filament. High-voltage out- 
put at normal current drain. 
Maker: Schickerling Products Corp. 


A Valve for Truphonic 
Amplifiers 
Name of valve: DA-4 (Truphonic). 


Description: This valve is somewhat 
smaller than the standard 201-a type, 
but is equipped with a standard UX- 
type base. It is a high-mu valve 
and it employs a 5-volt, 14-ampere 
filament. 


Valve rating: 
Filament voltage—5. 
Filament current—.25 ampere. 
Plate voltage—90. 
Negative grid bias—0. 

Valve characteristics (with plate voltage of 
90 and no negative grid bias), as de- 
termined in the PopuLaR Rapio TEST- 
ING LABORATORY: 

Plate resistance—32,300 ohms. 
Amplification factor—19. 

Mutual conductance—590 micromhos. 
Plate current—1.4 milliamperes. 


Usage: Especially designed for use in the 
first and second stages of a “Tru- 
phonic” amplifier. 

Outstanding features: High voltage am- 
plification. Superior to the 201-a type 
valve when used in “Truphonic” 
amplifiers, 

Maker: Donle-Bristol Corp. 
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A Tube for Standard Usage 


Name of valve: Roy, type 201-a. 
Description: This is a standard UX-201-a 

type of valve, with a UX-type base. 
Valve rating: 

Filament voltage—S. 

Filament current—.25 ampere. 
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Plate voltage—22.5 to 135. 
Negative grid bias—O to 4.5 volts. 
Valve characteristics (with a plate voltage 
of 90 and a negative grid bias of 4.5 
volts), as determined in PoPULAR Ra- 
DIO TESTING LABORATORY: 
Plate resistance—13,700 ohms. 
Amplification factor—9.7. 
Mutual conductance—1,372 micromhos. 
Plate current—2 milliamperes. 

Usage: For any purpose for which a stand- 
ard valve can be used. 

Outstanding features: Standard all-purpose 
characteristics. 

Maker: Tectron Radio Corp. 


A Power Valve That Will 
Improve Reception 


Name of valve: SX-171. 
Description: This is a standard UX-171 
type of valve with a UX-type base. 
Valve rating: 
Filament voltage—S. 
Filament current—.5 ampere. 
Plate voltage—90 to 180. 
Negative grid bias—O to 40.5 volts. 
Valve characteristics (with a plate voltage 
of 180 and a negative grid bias of 40.5 
volts), as determined in PoPULAR Ra- 
DIO TESTING LABORATORY : 
Plate resistance—2,040 ohms. 
Amplification factor—2.77. 

Mutual conductance—1,372 micromhos. 
Plate current—20 milliamperes. 
Usage: As an amplifier in the last low- 

frequency stage to avoid the distor- 
tion that results from overloading. 
Outstanding features: Provides large vol- 
ume without distortion from over- 
loading. Contains a special reinforced 
support for the internal elements. 


Maker: Schickerling Products Corp. 


A Valve That Does the Work of Three 


The next issue of PoruLAR Rapio will contain an article by Manfred von Ardenne, the 
distinguished German radio expert who has just visited this country, telling of his experi- 
ments with Dr. Loewe on the new “multiplex” valves that can be made to serve the 


purpose of an entire amplifier. 
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Kadel & Herbert 


URING the past year or two an 
effort has been made to substitute 
The term frequency for wavelength, for 
use in identifying the places occupied by 
the various broadcasting stations. The 
effort has not been entirely successful. 
Apparently the term kilocycles frequency 
is a bit too technical for the lay mind. 
The use of frequencies has undeniable 
advantages, and many call books and 
newspaper programs still list the fre- 
quency of each station as well as its 
wavelength. And the average fan is often 
forced to recognize that frequency has a 
meaning, for he may find that stations 
are fairly evenly allocated on the dial of 
his straight-line-frequency condenser, or 
that they are badly bunched on the 
lower portion of a straight-line-wave- 
length dial. 
Recent acquisition of a superhetero- 
dyne receiver of remarkable range and 
selectivity, but with three-dial tuning, 


A NEW KINK FOR 


Keeping Your Log-Book 


Practical pointers that will help the broadcast listener 
to tune in on the station he wants—when he wants it. 


By W. PENN LUKENS 


has forced the writer to log dial readings 
in some accurate and convenient form. 
Several tries at the usual methods of 
recording stations soon forced the con- 
clusion that logging would have to be 
primarily by frequencies, in order to 
give even distribution of the stations; 
yet it was also desirable to keep sight 
of wavelengths. Therefore the chart 
(reproduced in part at the right) was 
developed and has proven ideal for every 
requirement. It is illustrated as applied 
to the particular three-dial superhetero- 
dyne, but may be equally well applied 
to any type of set with any number of 
dials. 

The chart or log table may be made 
on ordinary cross-section paper, on 
which the divisions are marked off ten to 
the inch. Such paper may be obtained 
at most stationery stores. 

Lines are drawn vertically, in ink, to 
give a number of columns. The first 
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column shows kilocycles, and for the 
broadcast range should be from 1500 
kilocycles down to 500 kilocycles. Each 
division of the cross-section paper rep- 
resents five kilocycles. 

The second column shows the wave- 
length in meters corresponding to the 
given frequency in kilocycles; the 
two columns together form what is 
known as a “conversion table.” It is 
easy to find wavelength, roughly, by 
dividing 300.000 by the frequency in 
kilocycles. Thus for a frequency of 
1000 the wavelength will be 300,000 — 
1000 = 300 meters. For a frequency of 
1500 the wavelength will be 300.000 ~ 
1500 = 200 meters. 

Of course the figure of 300,000 is only 
approximate. When making the chart 
it saves trouble and gives greater ac- 
curacy to take a call book which gives 
both wavelength and frequency—copy- 
ing on the chart the wavelength in 
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meters in its proper kilocycle place. 
Thus 1000 kilocycles is actually 299.8 
meters, 1200 kilocycles is 249.9 meters, 
620 kilocycles is 483.6 meters, etc. 

It is possible to go through a call book 
and write down on the chart the location, 
call letters, wavelength and frequency 
of every station, but to do so would 
partly defeat the purpose of the chart. 
The best method is to go through the 
call book and note down the data for 
each of the stations that one usually 
gets. Thus in Chicago there will be a 
list of from 75 to 100 stations normally 
received, such as WOC, WLW, KDKA, 
WJZ, KMOX, and WSM. 

This listing may all be done at one 
time, saving time and promoting neat- 
ness. As these usual stations are 
actually tuned on the set, one need only 
to mark down the dial readings. When 
the operator tunes a station which is not 
pre-listed in this way, he must refer to 
the call book for its wavelength and 
frequency, in order to set it down in 
its proper place on the log chart. 

It will be found that usually the sta- 
tions are assigned a place every ten kilo- 
cycles. As the chart has a ruled space 
every five kilocycles, it is thus possible 

to list two stations for each frequency. 
But as there may be from two to twenty 
stations that have a given frequency, a 
second set of columns is added to the 
right of the dial readings, for listing 
the call letters and location of stations 
having duplicate frequencies, and hence 
duplicate dial readings. It is thus pos- 
sible to list four or even six stations 
having the same frequency. 

As the chart lists more and more 
stations, it becomes easy to forecast the 
exact dial readings which will bring in a 
desired but as yet unlisted station. The 
chart reads in an even sequence of de- 
creasing frequencies and in a progressive 
sequence of increasing wavelengths. 
The dial readings will read in a similar 
sequence, as it is evenly spaced if the 
condensers are of the straight-line-fre- 
quency type, and similiar to the meters 
reading if they are of the straight-line 
wavelength type. 

From this log chart it is easy to see 
the relationship between kilocycles and 
meters, showing why some condensers 
crowd the stations at the lower end; it 
IS easy’ to see, also, why some sets seem 

less se lective on the long wavelengths, 
for NOW, Omaha, and KYW, Chicago, 
(Continued on page 76) 


THE “LOG CHART” 


This record may be most easily kept on 
CrOSS-S€Ction paper that may be obtained 
m any stationery store; the vertical and 
horizontal rules in tint (which are not 
shown èn the accompanying illustration) 
kelp to keep the alignments. 
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A VIEW OF THE RECEIVER FROM ABOVE 
Ficure 1: In this picture the tops of the shield “cans” are removed to show the lay- 
The first high-frequency stage is shown at the upper right-hand 
corner; to the left is the second high-frequency stage, and below it is the detector stage. 


out of the instruments. 


Note the cabled wiring. 


HOW TO BUILD 


The Capacidyne Receiver 


Cost or Parts: Not more than $79.00 


By HERBERT SNEAD 


Here Is a List oF Parts NECESSARY FOR THE CONSTRUCTION OF THIS RECEIVER— 


A—Hammarlund autocouple coil; 

B and C—Hammarlund coils, type RF-17; 

D1 and D2—Samson R. F. choke, No. 125; 

E—Samson R. F. choke, No. 85; 

F1, F2 and F3—Na-ald truphonic couplers, 
No. 301; 

G—Na-ald truphonic output, No. 300; 

HI, H2 and H3—Hammarlund midline 
condensers, .00035 mfd.; 

H4 and H5—Hammarlund balancing con- 
densers; 

II, I2, I3, 14, IS and I6—Na-ald sockets, 
tybe 400; 


HE golfer gets his big thrill from 
a perfect drive, flying far and 
straight down the fairway. The fisher- 
man gets his from the struggles of the 
game fish, securely hooked. The radio 
constructor’s moment occurs when the 


Ji and J2—Sangamo fixed condensers, .006 
mfd.; 

K—Sangamo fixed condenser, .001 mfd.; 

L—Sangamo fixed condenser, series “A,” 
1 mfd.; 

M1, M2, M3, M4 and M5—Amperites, 
No. 1A; 

N—Amperite, No. 112; 

O—Carter Hi Ohm variable resistance, 
O to 500,000 ohms; 

P—Sangamo fixed condenser, .00025 mfd., 
equipped with grid-leak mounts; 

Q—Polygrid fixed resistor, 3 megohms; 


first strains of music issue from his 
loudspeaker after his painstaking con- 
struction of a new circuit. 

The Capacidyne offers a field of ex- 
periment in a new direction in high- 
frequency amplification. Capacitative 


RI, R2 and R3—Hammarlund 
shields; 

S—Carter “Imp” pilot switch; 

T1, T2, T3 and T4—Eby binding posts, 
marked “Ant.,” “Gnd.,” “Speaker +” 
and “Speaker —,” respectively; 

U—Compositidn panel, 7 by 18 by 3/16 
inch; 

V—Composition binding-post strip, 34 by 
534 by % inch; 

W Baseboard, 17 by 17 by % inch; 

X—Battery cable, 6 leads. 

Bus wire, spaghetti, etc. 


stage 


coupling with tuned-impedance ampli- 
fication is the keynote of this new re- 
ceiver. Truphonic amplification is in- 
corporated in the low-frequency stages 
with excellent reproduction, both in 
quality and volume, as a feature. 
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The list of parts given on page 54 includes the exact instruments used in the laboratory model of this receiver. The experi- 
enced amateur, however, will be able to pick out other reliable makes of instruments which have been approved by POPULAR 
Rapio and which may be used with good results. But we recommend that the novice follow the list, as the diagrams in this 
article will tell him exactly where to place the connections. If instruments other than the ones listed are used, the only change 
that will be necessary will be the use of different spacings for the holes that are drilled in the sub-base. To any reader who has 
difficulty in obtaining any of the parts which are necessary in making up these model receivers, PopULAR RADIO SERVICE BUREAU, 


627 West 43rd Street, New York City, will gladly assist in seeing that his requirements are promptly supplied. 


It has been truly said that radio has 
made more “prevaricators” than golf- 
ing and fishing combined. With this 
statement in mind, claims bordering on 
the improbable have purposely been 
avoided in presenting this receiver. 
Every circuit has its advantages and its 
drawbacks. Suffice it to say that here 
is presented a circuit which offers suf- 
ficient selectivity for practical use with- 
out loss of quality due to cutting off 
sidebands, which provides sufficient 
voltage amplification for good volume 
and distance getting ability, which gives 
(within the scope of a moderate amount 
of money and a reasonably simple type 
of equipment) excellent reproduction— 
and which is simple to build and 
especially easy to operate. 

The input amplifier comprises two 


corporated. 


stages of high-frequency amplification. 
To prevent coupling through the “B” 
battery or “B” power-pack, if one is 
used, high-frequency chokes are placed 
in the “B” supply leads. | 

As the present-day popularity of stage 
shields is well founded in scientific prin- 
ciples, complete stage shields or “cans” 
for the two high-frequency amplifier 
valves and for the detector valve are in- 
To simplify tuning, the 
second high-frequency stage condenser 
and the detector stage condenser are 
operated by a common shaft. Neutrali- 
zation or other balancing means has 
usually meant a compromise between 
sensitivity and freedom from oscillation. 
For this reason a so-called automatic 
means of balancing has been avoided, 
and a control of sensitivity, serving 
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THE PICTURE-WIRING DIAGRAM 


simultaneously as a volume control, has 
been included in the form of a variable 
high resistance in the plate circuit of the 
high-frequency valves. 

Maximum selectivity in antenna tun- 
ing is acquired by automatic variation of 
primary coupling. Some regeneration is 
introduced into the antenna circuit and 
into the second high-frequency circuit by 
means of the small balancing condenser 
connected according to the Rice“ 
method. 

Detector regeneration has purposely 
been avoided, and the loss of sensitivity 
resulting from its omission is amply 
compensated for by the avoidance of 
the distortion and instability that it 
introduces. 

Filament control is automatic; it is 
considered superfluous to furnish manual 


Ficure 2: The proper positions of the instruments are indicated by the ontline figures 


° in BLACK. 


The BLUE lines indicate the complete wiring scheme. 


The BLUE numbers 


correspond with the numbered battery leads of Figure 6, and show the proper cable 
connections to be made to the “A” and “B” batteries. 
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THE SCHEMATIC WIRING DIAGRAM 


FicureE 3: A certain amount of regeneration is obtained in the two high-frequency stages, 


shown at the left of the diagram. 


filament control for any of the valves 
in a circuit of this type which is essen- 
tially non-regenerative. 

The low-frequency amplifier carries 
out the same general coupling scheme 
used in the high-frequency end. 

The Donle magnetically coupled im- 
pedances (Truphonic) for both plate and 
grid, with capacitative stage coupling, 
are employed. Though such an ampli- 
fier requires three vacuum valves to be 
in excess, as to volume, to a two-stage 
transformer-coupled amplifier, the qual- 
ity of reproduction delivered is well 


worth the extra valve. To permit the 


balancing condensers, H4 and H5. 


use of the new semi-power output 
valves, carrying moderately high plate 
voltages, and to prevent this direct 
current from burning out the speaker 
windings, an output device is also in- 
corporated. The foregoing briefly de- 
scribes the general characteristics of the 
receiver. 
How to Construct the Set 

Of course we must commence with 
parts list, wiring diagrams and drawings. 
The parts given in the list at the head of 
this article are, in the author’s opinion, 
the best to use for the specific purpose 
intended. Substitution of other makes 


The regeneration is controlled by means of the 


of high-grade parts is not to be dis- 
couraged, however, provided the con- 
structor knows the essentials of receiver 
design. 

Figure 4 shows the drilling layout of 
the panel used on the set herein illus- 
trated. The binding post drilling layout 
is also shown in Figure 4. Inasmuch 
as this description is that of one experi- 
menter telling how to duplicate his own 
favorite set, and not directions for as- 
sembling a kit produced by manufac- 
turers, a small deviation from panel and 
baseboard sizes, and also in the arrange- 
ment of parts, is quite in order. 


THE PANEL LAYOUT OF THE CAPACIDYNE 


FIGURE 4: The exact drilling specifications of the front panel are indicated at U. In the 
lower left-hand corner, at V, is the drilling layout for the binding-post strip. 
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The schematic wiring diagram is 
shown in Figure 3 and the picture 
diagram in Figure 2. These need no 
particular explanation. 

Having collected all of the necessary 
materials and parts, actual construction 
may be commenced. The first step is to 
drill the panel. The easiest method of 
drilling is to draw a template full size 
on heavy drafting paper and then cut 
out the template so that the edge of the 
paper corresponds to the edge of the 
panel. Then clamp the completed paper 
template to the panel and punch and 
drill right through the paper. 

The layout drawing of the baseboard, 
giving exact locations and dimensions 
of the various parts, is purposely omit- 
ted, as there are no precautions that need 
be observed except the general one of so 
locating all equipment that all high- 
frequency leads are kept as short and 
direct as possible. Each shield contains 
within it all of the equipment pertaining 
thereto, including the fixed condenser 
that couples it to the following stage. 

By placing the detector stage directly 
behind the second high-frequency stage, 
the two tuning condensers may be op- 
erated by means of a common shaft. 
The shaft is of 14-inch brass rod. The 
condensers lend themselves extremely 
well to this purpose, as their shafts may 
be removed by loosening the small set 
screws in the rotor sleeve, and the brass 
rod, of proper length, may be inserted. 
All of the equipment is to be screwed 
to the baseboard by means of round- 
head, brass wood-screws, and the panel 
may also be fastened in this manner. 

A mounting to support the auto- 
couple coil is supplied with it by the 
manufacturer, which permits the turn- 
ing of the condenser to change the 
coupling between the primary and the 
secondary. The primary is a split 
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A FRONT VIEW OF THE CAPACIDYNE PANEL 
FicurE 5: The two large dials are the tuning controls; between them, 
at O, is the volume control knob. At S is the combination battery 

switch and pilot light. 


winding, the mid-tap serving as the 
antenna connection, the inside end-tap 
serving for ground and the other tap 
serving for the feed-back connection. 
The other coils are not supplied with 
mounting brackets. These, however, can 
readily be made out of N- inch brass 
strip or 1-inch by I- inch brass angles, 
14-inch wide, obtainable in any hardware 
store. 

The primary winding of the detector 
coil is not used and is left unconnected. 
The primary of the second high-fre- 
quency coil is utilized for regeneration. 
The tap provided for neutralization is 
cut off close to the coil. The entire 
coil is fastened to the condenser stator 
connection by means of the bracket 
mentioned above. 

In mounting instruments inside of 
the shields, make sure that none of their 
terminals are in contact with the shields. 


How to Wire the Set 
Wiring should be done in a strictly 
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THE BATTERY HOOK-UP FOR THE RECEIVER 


Ficure 6: The numbered leads correspond with the BLUE numbers 

in Figure 2. Binding posts are not used for the battery leads; the 

leads shown above should be connected directly with the wiring of 
the receiver. The “C” battery is housed within the receiver. 


speaking “electrical” manner. It should 
follow the diagram given in Figure 2. 
Flexible, insulated wire should be used, 
and all leads, except grid and plate leads, 
should be cabled and tied together with 
string. Wiring is facilitated if only the 
front and base of the shields are screwed 
fast, the sides, rear and top being fast- 
ened after the wiring is completed. 
Holes must, of course, be drilled 
through the shields for the passage of 
the connecting wires. 

It will be noted that no jack is pro- 
vided for the reproducer. Binding posts 
are preferred by the author. It is also 
desirable to incorporate a battery cable 
into the set wiring, as this makes short 
circuiting of the batteries less probable. 

How to Operate the Receiver 

The builder should experiment with 
plate and biasing voltages for the high- 
frequency and detector valves. It will 
usually be found that with 4% volts 
negative bias on the grid, 90 volts “B” 
battery potential will usually give best 
results for the high-frequency valves. 
If a UX-200-a detector valve is used 
22 ½ volts will be sufficient. With a 
UX-201-a detector valve and 4% volts 
bias, 45 volts will operate well. 

The station settings correspond closely 
on the two dials, so that the user can 
take one in each hand and rotate them 
slowly to find the wanted stations. 
Volume is adjusted by means of the 
variable resistance. 

It will be found that, contrary to usual 
practise, the antenna dial is the sharp 
setting dial, and the other dial is fairly 
broad. Of course, they tune absolutely 
independent of each other, the settings 
of one having practically no influence 
upon the settings of the other. 

The writer has had exceptionally good 
success with this receiver and believes 
it will be of more than general interest 
to the experimenter as well as the fan. 
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From a photograph made for Porutar RADO 


AN EXPERIMENTAL MODEL OF THE NEW LC-28 


When the preliminary development work on the new receiver had been completed, the 

constructional details were worked out progressively in the PoputaR RADIO LABORATORY, 

until simplicity in construction and wiring with highest efficiency in operation were 
finally achieved. 


THE COMING OF THE NEW 


LC-28 RECEIVER 


With this issue, POPULAR RADIO makes this preliminary 
announcement of its latest and best contribution to the 
radio art the remarkable new LC-28 receiver. Next 
month's issue for September will contain detailed infor- 


mation concerning the specific design of this receiver. 


And in 


the October number will appear the full constructional details. 


NCE more is Pop ULAR Rap mak- 
ing a real and substantial contri- 
bution to the radio art. 

The PorulAR RADIO LABORATORY 
which contributed the popular Cockaday 
Four-Circuit Tuner in May, 1023, the 
Improved Four-Circuit Tuner in Jan- 
uary, 1024, the Four-Circuit Tuner with 
Resistance-Coupled Amplifier in October, 
1924, the LC-26 in December, 1925, and 
the LC-27 Receiver last year—has been 
engaged for many months in the develop- 
ment of a receiver that has been declared 
by unbiased experts to represent a defi- 
nite advance in the field of radio recep- 
tion. 

It will be designated as the LC-28. 

Ever since the introduction of the 


LC-27, the Technical Staff of POPULAR 
Rapio have been making tests and prov- 
ing certain new principles and theories 
in radio reception. These new theories 
are incorporated in the LC-28 circuit. 

Next month’s issue—for September— 
will contain detailed information con- 
cerning the specific design that has been 
finally adopted. And in the October is- 
sue will appear the complete construc- 
tional details. 

The new LC-28 receiver marks an ad- 
vance over the LC-27 receiver in sev- 
eral important respects. For instance: 

When the LC-27 receiver was devel- 
oped, the ‘Fourteen Points” of design 
were listed as follows: 

1, The quality of reproduction had to 


be as high as radio science permitted; 

2. The cabinet had to be designed to 
harmonize with the representative home 
of good taste; 

3. The receiver had to give a con- 
sistently good performance with a mini- 
mum of care and attention, after the set 
was once installed; 

4. The tuning control had to be so 
simple that any member of the family 
could operate it without special instruc- 
tion; 

5. The selectivity had to be adequate 
to eliminate interference from stations 
on adjoining wavelengths; 

6. The set had to operate on any type 
of outdoor antenna, a loop antenna or 
on no antenna at all; 
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7. The set had to operate on house 
current or batteries, as desired; 

8. The parts had to be shielded ade- 
quately; 

9. The power amplifier and output 
filter had to supply ample volume with- 
out distortion; | 

10. The construction had to provide 
for the use of nationally known valves 
and parts that are easily obtainable in 
any locality; 


11. The set had to be non-regenerative . 


in order to prevent radiation; 

12. The receiver had to be of simple 
construction, with the minimum of ad- 
justments, controls and balances; 

13. The set had to have a sensitivity 
adequate to provide good reception of 
distant programs; 

14. The set had to be fool-proof in 
construction. 

In the development of the LC-28 re- 
ceiver these fourteen points were care- 
fully considered, not only because each 
point had to be covered, but covered in a 
manner that took into consideration the 
relative worth of each one of these 
features. 

Point 1, for instance—the quality of 
reproduction had to be as near perfect 
as possible; 

Points 2 and 3 are as important in the 
LC-28 as in the LC-27; 

Point 4 was considered so essential in 
the new model that a special new drum 

dial has been incorporated that sim- 


V 


HIGH FREQUENCY A 


plifies and beautifies the receiver more 
than any other single item; 

Point 5; the selectivity of the LC-28 
has been increased without injuring the 


quality of reproduction; 


Points 6 and 7 have been given the 
same importance in the LC-28 as in the 
LC-27; 

Point 8; a unique design of shielding 
has been developed for the LC-28 that is 
adequate for increased amplification; 

Points 9, 10, 11 and 12 are likewise 
important features; more especially so is 
No. 12. It is believed that the LC-28 is 
the simplest set to build that has ever 
been described in a radio publication. 

Point 13; the sensitivity has been 
stepped up manifold without sacrificing 
the qualities called for in Point 12; 

Point 14; the set is fool- proof“ not 
only in construction, but in installation 
and operation. 

The Technical Staff of PopULAR RADIO 
believes that radio sets in the future will 
be built into two units or compartments; 
one of them will be the high-frequency 
end (including the detector); this may 
be called the “high-frequency pack.” 

The high-frequency pack of the LC- 
28 consists of three stages of tuned high- 
frequency amplification and a vacuum- 
valve detector. This is complete in a 
single shielded unit. 

A second unit (including the low- 
frequency end) consists of two or three 
stages of low-frequency amplification; 
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this might be called the “low-frequency 
pack.” 

The kind of currents flowing in either 
of these units should be shielded from 
the currents flowing in the other and the 
two packs should be specifically designed 
for their distinctive functions. 

A graphic layout of a complete unit 
set up is shown in Figure 1. This in- 
cludes a phonograph pick-up which may 
be switched “on” in place of the high- 
frequency pack when it is desired to use 
the low-frequency pack and reproducer 
for the production of recorded pro- 
grams. 

The constructional article that will 
appear in October, therefore, will be con- 
cerned only with the “high-frequency 
pack,” although the proper methods for 
using it with various types of manufac- 
tured low-frequency amplifiers will be 
shown, as well as how to build the various 
types and how to connect them properly 
ìn the circuit. 

At the beginning of this article is 
shown one of the early laboratory 
models of the receiver; it was designed 
to be used with any type of outdoor 
antenna, with a loop antenna, or with- 
out any antenna at all. 

The September issue will contain fur- 
ther advance information that will be of 
interest and value to the experimenter 
and to the engineer alike—as well as to 
everyone who is interested in the better- 
ment of broadcast reception. 


eee. 


THE FUNDAMENTAL SCHEME FOR THE NEW L C-28 


Ficure 1: 
LC-28. 


This schematic layout shows the general electrical design of the new 
It comprises a broadcast pick-up (high-frequency pack with amplifier and 


detector stages), an electrical pick-up for phonograph programs, a low-frequency ampli- 
fier, a source of power (“ABC” power-pack) and a reproducer. 
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CONDUCTED BY S. GorRDON TAYLOR 


A Handy Set-Up for Testing 
Out New Circuits 


I have been experimenting with va- 
rious hook-ups for several years, and 
it has always been a matter of trouble or 
expense to provide each new detector 
circuit with an amplifier. Either I had 
to rebuild the old amplifier into the new 
circuit, or else I had to buy new parts 
for the amplifier in the new circuit. 

I finally hit upon a scheme which per- 
mitted me to use one standard receiver 
so arranged that I could try out new de- 
tector circuits with the old amplifier 
without the necessity for dismantling the 
old detector circuit. And in testing the 
new detector circuits I could compare 
them with the old by an instantaneous 
change-over arrangement of switches. 

The set-up I used is shown in Figure 
1. My standard receiver, consisting of 
a Haynes tuner and a two-stage amplifier, 
is shown at the right. At the left is the 
new detector circuit with which I am 
experimenting at the present time. It 
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DETECTOR CIRCUIT UNDER TEST 


Ficure 1: 


is a short-wave tuner capable of bring- 
ing in the stations that broadcast on the 
wavelengths around and below 100 
meters. 

A study of the circuit will show that 
when the three switches, A, B and C, are 
thrown to the left, the antenna, the 
amplifier and the “A” battery are con- 
nected to the new detector. When 
thrown to the right, the new detector 
circuit is cut out entirely and the 
standard detector hook-up is placed in 
circuit. 

This particular combination of de- 
tector tuning units is an excellent one 
because it permits the receiver to cover 
the entire amateur and broadcast wave- 
bands from 40 meters up to 550 meters. 
When it is desired to tune in stations be- 
low 200 meters the short-wave tuner is 
brought into play. To go back up to the 
regular broadcasting waveband requires 
only an instant to throw the switches, 
thus putting the standard tuner into 
operation. 

— James H. Knapp, Philmont, N. Y. 


A SIMPLE RECEIVER AND TEST SET-UP 


A simple three-valve receiver arranged with switches to facilitate trying out 


#7 v 


POPULAR RADIO 


How I Even Up the Wear on 


My B“ Batteries 


THE tapping of the usual B“ battery 
block for the detector plate voltage and 
for the high-frequency amplifier plate 
voltages represents one of the greatest 
economic wastes in present-day radio. 
When a section of a “B” battery is given 
extra work to do (as in the case of an 
intermediate voltage tap), that section 
wears out first, spoiling the battery as a 
unit. And even so, it is seldom that the 
precise plate voltage required for best 
results can be obtained from the fixed 
taps of a B“ battery. 

A simple and economical solution of 
the necessary plate voltages is to employ 
a variable resistor, with sufficient resis- 
tance range, connected in the lead going 
to the positive terminal of the entire 
“B” battery. One variable resistor 
should be employed for the detector 
valve and another for the high-frequency 
amplifier valves and additional individ- 
ual resistors for any other required volt- 
ages, such as for the first low-frequency 
valve. A suitable resistor, shunted by a 
01 microfarad condenser, so as to by- 
pass the high-frequency currents around 
the variable resistance, should be incor- 
porated in the circuit. 

This arrangement permits of operating 
the detector valve and the high- 
frequency valves at their most critical 
point as regards plate potential. Mean- 
while, the drain for intermediate plate 
voltages is placed on the entire “B” 
battery ensuring a longer useful life and 
also the absence of such noises as might 
arise through run-down and therefore 
defective cells. The efficiency of the 
receiver will be greatly increased. 

—CHAS. GOLENPAUL 


Samet RECEIVER 
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diferent detector circuits without dismantling the set. 
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AN IMPROVED VOLUME CONTROL FOR THE LC-27 RECEIVER 


Ficure 2: This is the revised wiring diagram; the wires to be removed are indicated by 
the dotted lines; the BLOR lines indicate the new connections. 
installed on the panel in place of the old variable resistance, which is remounted on the 
baseboard; another amperite is also installed as shown. This scheme also provides auto- 


Hints on the LC-27 Receiver 


Improving the Volume Control 


UNDER certain local conditions it has 
been found that the volume control in- 
corporated in the LC-27 receiver is not 
always capable of cutting down the 
volume sufficiently. This is especially 
true where it is necessary to keep re- 
production toned down to little more 


than a whisper. 
An excellent volume control may be 
7 * Yo * 
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THE OLD FILAMENT CONTROL 
ARRANGEMENT 
Funk 3: The first four valves of the 
LC-27, with their filaments regulated by a 
single amperite. The scheme of revision is 
shown in Figures 2 and 4. 


matic control of the pilot light. 


obtained by the use of a filament rheo- 
stat to control the filament voltage of 
the two high-frequency amplifier valves. 
With this control the volume can be 
smoothly varied from zero to maximum. 


Figure 3 shows the schematic diagram 
of the present arrangement of the two 
high-frequency valves, detector and frst 
low-frequency valves. The filament of 
these four vacuum valves are connected 
in parallel and controlled by a No. 1 
automatic filament control. 


Figures 2 and 4 show the filament 
connections with the proposed volume 
control installed. The 10,000 ohm re- 
sistance, which is the present volume 
control, should be removed from the 
panel and remounted on the baseboard 
in the rear of the receiver, adjacent to 
coil D-3 and the fixed condenser R-1. 
A 14-inch brass angle with a 3-inch 
hole for the shaft will serve very nicely 
as a mounting for this variable resis- 
tance. Once this unit has been adjusted 


A 10-ohm rheostat is 


for best operation it may be left alone. 
The 10-ohm_ rheostat should be 
mounted on the panel in the place 
formerly occupied by the 10,000 ohm re- 
sistance. Connect one side of this 
rheostat to the receiver side of the 
battery switch and the other side to a 
No. 112 amperite, which in turn is to be 
connected to the negative filament of 
the two high-frequency valves. 
(Continued on page 71) 
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2 74 
THE FILAMENT CONTROL REVISED 
TO CONTROL VOLUME 
FicurE 4: In this revised circuit, the 
10-ohm rheostat regulates the filament cur- 
rent to the two high-frequency amplifier 
valves and thus controls the volume. 
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ConpuctTep BY DR. E. E. FREE 


How the New Television 
Works 


THE American Telephone and Tele- 
graph Company's new process of tele- 
vision, developed largely by Dr. Herbert 
E. Ives and Dr. Frank Gray, of the Bell 
Telephone Laboratories, was mentioned 
in the preceding issue of PopuLAR RADIO 
and has been so much discussed in news- 
papers and other publications printed 
more rapidly than this Department can 
be that there is no necessity to describe 
it in detail.* The scene to be transmitted 
is split up automatically, into a large 
number of separate units, each corre- 
sponding to a small section of the scene, 
like the cut-up blocks of a picture puzzle. 
These are then sent, in succession, over 
the wire or over the radio link, are put 
back together into the proper arrange- 
ment side by side, and the scene is thus 
reconstructed. The novelties of the new 
process are chiefly in the means per- 
fected for doing this with the extreme 
rapidity which is necessary. 

There are three important devices by 
which this speed is attained. The first 
is the method of viewing the object to 
be transmitted. Instead of illuminating 
the face of the sitter with a very intense 
light, as has been previously the custom 
of television experimenters, Dr. Frank 
Gray devised a plan of moving back and 
forth over the face of the sitter a small 
spot of intense light. Thus only one 

* The process was demonstrated, on April 7, 
1927, at the Bell Telephone Laboratories, in New 
York City, to representatives of the press and to 
invited guests. Mr. Herbert Hoover, at the Wash- 
ington end of a telephone wire, talked with Mr. 
Walter S. Gifford, president of the American 
Telephone & Telegraph Company, in New York, 
and was simultaneously visible to Mr. Gifford 
and to the New York audience. Thereafter, 
similar television transmission was demonstrated 
from the experimental radio station of the tele- 
phone company at Whippany, New Jersey. Tech- 
nical details of the process are described in a 
pamphlet entitled, ‘Television, an Achievement 
in Electrical Communication.“ distributed to the 
guests on the occasion of this demonstration. 
Other technical details were discussed by Dr. 
Herbert E. Ives and Dr. Frank B. Jewett before 
the meeting of the National Academy of Sciences, 
in Washington, during the week of April 25, 
1927. Popular descriptions of the process have 
been published in many newspapers and maga- 
zines; for example, in the American Review of 


Reviews (New York City) for May, 1927, pages 
516-518. 


tiny unit of the face is illuminated at 
once. The amount of light reflected from 
this illuminated spot, more light or less 
depending upon the whiteness or black- 
ness of that spot, constitutes the signal 
to be transmuted into electricity and sent 
over the wire or by radio. The motion 
of the light spot is controlled by a ro- 
tating disk, slotted spirally, so that the 
light ray describes a repeated back-and- 
forth path. 

The second important innovation is 
the huge type of photoelectric cell used 
to transmute the reflected light into an 
electric signal. This is the personal in- 
vention of Dr. Ives, who was also in 
general charge of the project. These 
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cells are glass cylinders about three 
inches in diameter and some fifteen 
inches long. Three such cells are used 
to receive light from the illuminated 
spot on the sitter’s face and to trans- 
mute this in the usual manner into elec- 
tricity.t ‘Because of the great light- 
collecting power of these giant photo- 
electric cells the illuminated spot on the 
sitter’s face may be small and may be 
passed over quickly, thus permitting the 
transmission of a picture with much de- 
tail without preventing high speed. 


The third essential novelty of the new 
process is the ingenious means of exact 
synchronization between the transmitting 
apparatus and the receiver. Transmis- 
sion is controlled by the moving spot of 
light, which is regulated, in turn, by the 
rotation of the slotted disk through which 
the light ray shines. At the receiving 
end, the electric signal sent over the wire 
and corresponding in strength with the 
whiteness of the point then being illumi- 
nated by the moving light spot, is trans- 
muted back into light by a neon lamp 
in a manner not essentially new. The 
electric glow in the neon gas varies in 
intensity in strict correspondence with 
the strength of the arriving electric 
signal. 

t On the properties of photoelectric cells, see: 


“Radio's Newest Instrument, the Photoelectric 
3999105 Popular Rapio for November, 1925, pages 
397 2 


Bell Telephone Laboratories 
THE NEW “ELECTRIC EYE” OF THE TELEPHONE 

Mr. R. C. Mathes, of the Bell Telephone Laboratories, seated at the 

left holding the telephone instrument, is in position to be seen by 


television; the moving spot of light comes from an arc lamp in the 
box at the extreme right and is directed back and forth across his 


face by the revolving disk in the open box at the center. 


On the 


top and two sides of the smaller box which Mr. Mathes faces are 
three of the large photoelectric cells which transmute the light signal 
into an electric signal, for transmission by wire or by radio. 
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To make this glow of the neon lamp 
reproduce the exact scene visible at the 
transmitter, the neon lamp must not be 
seen as a whole, but must be viewed one 
small unit at a time, each such unit 
corresponding to the point of the sitter’s 
face illuminated at the corresponding in- 
stant by the moving light spot. To ar- 
range this, the telephone engineers use a 
“viewing disk,” slotted in precisely the 
same manner as is the disk which moves 
the light ray of the transmitter. This 
viewing disk allows the eye of the viewer 
at the receiver to see the neon lamp from 
point to point in succession, just as the 
moving light spot “sees” the face of the 
sitter. 

Exact synchronism of these two disks 
is obviously a prime necessity. In the 
operation demonstrated between Wash- 
ington and New York, the face of Mr. 
Hoover was divided by the moving light 
spot into 2,500 separate units. The en- 
tire face was covered by this light spot 
eighteen times a second, making 45,000 
separate impulses which had to be sent 
and received each second. A defect of 
synchronism by more than one-half of 
the width of one position of the light 
spot would ruin the transmission. Ac- 
cordingly the two disks, one in Washing- 
ton and the other in New York, had to 
operate at the same speed with a varia- 
tion of less than one ninety-thousandth 
of a second. This was done by using 
two sets of synchronous motors, driven 
by a master oscillator at one end of the 
line. Two control channels were used, 
one for coarse adjustment, the other for 


fine adjustment and to prevent hunt- 


ing.“ 

The appearance of the image at the 
receiving end is lifelike, although not 
absolutely perfect. It is a glowing 
image, as though painted in fire, the 
light being that emitted by the neon 
lamp. Since eighteen complete images of 
the face or other scene are received 
every second, the illusion of motion is 
quite as perfect as in the motion pic- 
ture, possibly more so. In radio trans- 


mission, it occasionally happens that wo 


images appear side by side, one being a 
“ghost” of the other. This is ascribed by 
the engineers in charge to double trans- 
mission of the radio wave; one path di- 
rect and the other by reflection from the 
Heaviside Layer. 

Experimental work directed toward 
perfection and application of television is 
actively under way in the Bell Telephone 
Laboratories. It is expected that the 
process, already the most successful dem- 
onstrated by anyone, will be still further 
improved. 

Poul AR Rapio hopes to present in 
later issues descriptions of some of the 
technical details of the present process 
and of its improvements. 
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TESTING NOISE WITH A GAS MASK 


In experiments now being conducted by Professor Donald A. Laird, 
of Colgate University, on the psychological effects of noise, typists 
will wear gas masks, so that gases discharged in the breath can be 
analyzed. This will permit measurement of the energy consumed 
by the body in performing a given amount of mental or physical 
work. Professor Laird hopes to discover how noise affects nervous 
or physical energy. (The background is of Acousti-Celotex, a mate- 
rial which absorbs sound and helps to prevent reverberation.) 


Which Noises Annoy? 


By analogy with the familiar definition 
of dirt, noise has been called sound out 
of place. | i 

Radio is accused, we fear all too 
rightly, of causing some of these dis- 
placed sounds; for example, the side- 
walk loudspeaker. On the other hand, 
noise is one of the continual difficulties 
in broadcasting studios and in radio lab- 
oratories. No radio engineer can afford 
to forget the large amount of investi- 
gation which is now being done, both by 
physicists and engineers, in connection 
with noise problems. 


At the very basis of these matters lie 
some problems of psychology which are 
still unsolved. It is not known what 
varieties of noise cause the greatest dis- 
turbance and distress to human beings. 
It is not known whether a noisy work- 
room increases or decreases the output 
of work or the expenditure of energy on 
the part of the worker. It is not known 
whether noise is tiring to persons who 
have become accustomed to it, or 
merely to those who have been used to 
quiet. These uncertainties offer oppor- 
tunities for psychological experimenta- 

(Continued on page 78) 
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Here is PoputaR Rapio’s selection of the “star” broadcast features that are scheduled as regular weekly events for 

the month beginning July .16—program numbers of outstanding merit that are selected on the basis of intrinsic worth, 

as well as upon their importance as determined by the large audiences reached by powerful single stations and by 

the chain stations that now cover the country. Every radio fan has—or should have—a receiver good enough to 
tune in on most of the features that are listed. 


(THE PROGRAMS GIVEN HERE ARE SCHEDULED ACCORDING TO EASTERN STANDARD TIME; FOR BROADCAST LISTENERS LIVING IN 
LOCALITIES THAT USE DAYLIGHT SAVING TIME, THE TIMES OF PERFORMANCE ARE AN HOUR LATER THAN EASTERN STANDARD TIME.) 


Mondays 


Roxy anp His Ganc; 7.30 P. M.; II O- piece symphony orchestra, 
with soloists; WJZ, WBZ, WBZA, KDKA, KYW, WRC, WSB, 
WHAS, WSM. 


The big musical famboree of the week. Roxy 
and His Gang is the most ambitious broadcast- 
ing project yct attempted and it merits the atten- 
tion of several million listeners. This program 
is made up of performances of individual artists, 
a huge chorus and a 110-piece symphony. 


Hrre’s HARVESTERS; 8.30 P. Nr.; instrumentalists and orchestra; 
WJZ, WBZ, WBZA, KDKA, KYW, WBAL, WJR, WHAS, 
WSB, WSM, WMC. 


The makers of a national beverage flood the country with snappy, 
good music. (Old listeners should note that Hire’s Harvesters have 
changed from the red to the blue chain.) 


BAnRERE LITTLE SYMPHONY; 9.00 P. M.; ensemble; classical selec- 
tions only; WABC. 


George Barrere, the director of this ensemble, is 
one of the greatest musicians appearing regularly 
on the air; he is the first flutist of the New 
York Symphony. He performs the seemingly im- 
possible in playing the flute and conducting the 
orchestra at the same time. This organization is 
a real favorite with the musical enthusiasts of 
New York. 


WBAL Srarr Concert; 9.00 P. M.; chamber music; WBAL. 


WBAL gathers its student talent for a little concert of good 
chamber music. WBAL, by the way, never disappoints its cham- 
ber music listeners. 


WBAL Dance OxchEs TRA; 10.00 P. M.; dance music; WBAL. 


WBAL has for some time been known as a merchandiser of good 
dance music for late evening use. 


Lipo VENICE DANCE ORCHESTRA; 10.10 P. M.; jazz music; WEEI. 


A great dance orchestra with a great following. All of the dancing 
youngsters of New England swear by the Lido Venice's snappy, 
tuneful one-steps. 


Coronapa ORCHESTRA; 1.00 A. M.; dance music; KMOX. 


Those who dance late and strenuously will do well to try the 
Coronada Orchestra. 


Tuesdays 


DINNER CONCERT; 6.30 P. M.; classical and semi-classical music; 
WGY. 
WG's dinner concerts are always an aid to digestion and appetite. 


This music is relayed from the dining-room of Hotel Ten Eycke, 
Albany’s finest hostelry. 


WBAL DINNER Music; 6.30 P. M.; chamber music; WBAL. 
More good dinner music from WBAL's Staff Ensemble. 


GEORGE OLSEN’s STROMBERG-CARLSON ORCHESTRA; 8.00 P. M.; 
dance music; WJZ, WBZ, KDKA, KYW. 


George Olsen with a lot of musical stunts and 
some serious syncopation, if any syncopation can 
be called serious. Mr. Olsen is perhaps one 
of the most ingenious orchestrators performing 
in the jazz industry, and his Tuesday night 
concerts are always an inspiration to those who 
are entertained by such music, 


or 


EDISON ENSEMBLE; 8.00 P. M.; classic and popular music; WRNY. 


The great New York Edison Company, with a good-will program, 
has been a favorite with the New York public for the last year. 


Great MomeENTs IN History; 8.30 P. Xr.; historical events re- 
enacted; WEAF, WFI, WRC, WTAM, WWJ, WOC. 


The invention of a Columbia University professor, with a bit of 
music thrown in for good measure. If you don’t know your 
onions in history, here's your chance. 


GRAND OPERA PROGRAM; 9.00 P. M.; soloists and instrumentalists; 
WJZ, KDKA, KYW. 


This is the National Broadcasting Company’s own program of 
heavy music, participated in by soloists and instrumentalists of 
standing. The material used in this program is usually made up 
of excerpts from the most popular operas. Naturally, the time 
limit does not permit the broadcasting of a complete opera. 


EVEREADY Hour; 9.00 P. N.; varied program; WEAF, WEEI, 
WFI, WCAE, WGR, WWJ, WOC, KSD, WJAR, WCCO, 
WTAM, WGN, WSAI, WRC, WGY, WHAS, WSM, WSB, 
WMC, WTAG. 


The summer music offered by the Bveready Hour 
is invariably made up of the Eveready Orches- 
tra and a few soloists. The best erings of 
this organization is put forth during the cooler 
months. Virginia Rea is the soprano of this 
group of artists. 


EDUCATIONAL PROGRAM; 9.00 P. M.; lectures; WLWL. 


WLWL becomes the big red schoolhouse of the air, with all sorts 
of professors talking about all sorts of things which should interest 
normal human beings. 


MIXED QUARTET; 9.00 P. M.; popular ballads; WBAL. 
An old-fashioned quartet with old-fashioned ideas about ballads. 


Sam 'N' HENRY; 9.00 P. M.; negro comedy; WGN. 
Nigger talk and songs by two masters of negro psychology. 


WBAL Dance ORCHESTRA; 10.00 P. M.; popular selections; WBAL. 


The WBAL dance orchestra fills the time that used to be filled 
by the Baltimore Municipal Band. 


Fr T — 
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VITROHM RESISTORS 


—in power supply units 


years of research and expe- 
3 5 rience in the manufacture of 

resistors is incorporated in 
Vitrohms for radio. 


There are available Vitrohms to 
give you noiseless, depcndable serv- 
ice wherever resistance is indicated in 
a current or power supply circuit. 


Vitrohms do not age or change in 
resistance valueafter use. Ten, twenty 
or thirty years of constant use under 
all conditions are every-day records of 
Vitrohms. 
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; = | VITROHM 50764 
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_ RAYTHEON AB. 
som. a. CURRENT SUPPLY UNIT 


Pa Tees Vitrohm Resistor 507-62 
and Vitrohm Rheostat 507- -63 


QRS A-B-C 
400 m.a. CURRENT SUPPLY UNIT 


Uses. Vitr ohm Resistor 507-62 
and Vitrohm Rheostat 507-63 


0 are pre agedꝰ wire 
Vitro hms wound on porcelain 
tubes and protected by fused-on 
vitreous enamel for the permanent 


protection of resistance wire and 
terminals. 


Per square inch of surface, Vitr- 
ohms have greater watt dissipation 
than any other resistor. 


Send 15c for “How To Use Re- 
sistance in Radio. It contains many = = 
i : a i 4 R 11 E 
circuits of interest to all experiment aatan — 
ers. Bulletin 507 describing Vitrohms h E 
for radio is sent without charge upon . eg by the Raythcon and 
request. QRS Laboratories, 
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QRS and RAYTHEON 


85 m.a. CURRENT SUPPLY UNI 


Uses Vitrohm Resistors 
507.146 and 507-48 


Ward Leonar 


37-41 Soyth Street Mount Vernon, N. Y. 
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Coca Cora GIRL; 10.00 P. M.; orchestra and continuity; WEAF, 
WEEI, WGR, WFI, WRC, WCAE, WWS, KSD, WHAS, WSM, 
WMC, WMAQ. 


Miss Coca Cola steps out of the billboard into the studio of WEAF 
accompanied by a special orchestra and continuity about trips to 
the circus, the seashore and other places where people get hot and 
drink Coca Cola. There is a persistent rumor that the young 
lady who takes the part of the Coca Cola Girl is not nearly as 
beautiful as the original, However, she sings well, and perhaps 
the girl on the billboard can't do that. 


Don Amarzo; 10.00 P. M.; violinist; WJZ, KDKA, KYW, WCCO. 


A cooking oil manufacturer's idea of romance, 
wita Godfrey Ludlow playing a romantic violin, 
While the continuity of this program is far from 
being anything to get excited about, the violin 
playing is well worth listening to. 


Frank CARROLL ORCHESTRA; 10.30 P. M.; dance music; WGBS, 
WIP. 


The Arrow Head Inn Orchestra has been supplanted by Frank 
Carroll's Jazz Makers. 


| Wednesdays 


Dinner ConcerT; 6.45 P. M.; chamber music; WSM. 


WSM opens its Wednesday evening program with a half-hour of 
good dinner music. Those who like the old-fashioned Southern 
airs, played by Southern musicians, will do well to tune to this 
particular feature. 


RADIO NATURE LEAGUE; 7.30 P. M.; nat ure talks; WBZ. 


Thornton Burgess, and other close followers of 
capricious nature, lecture to the multitude about 
birds, bees, snakes and all the other children and 
denizens of the forest and fields, 


Katz AND His KITTENS; 8.00 P. M.; dance orchestra; WQJ. 


Harry Katz and his playful kittens with a half-hour of rousing 
dance music, 


STEINDAL STRING QuARTET; 8.30 P. M.; semi-classical music; 
KMOX. 


Another one of the prides of St. Louis radiating some of the 
“Spirit of St. Louis’? in the form of classical music. 


REMINGTON TYPEWRITER BAND; 8.30 P. M.; typical band selec- 
tions; WGY. 


Edwin I. Daniels directing the «mart band of 
the Remington Typewriter Company from the 
Shell band-stand at Ilion. 


Irana TROouBADOURS; 9.00 P. M.; dance music; WEAF, WEEI, 
WGR, WRC, WCRE VWI WLIB, KSD, WCCO, WDAF, 
WGY. 


Of all the jazz orchestras to appear on the broad- 
cast chains, none has been quite so popular as 
the Ipana Troubadours. 


MAXWELL Hour; 9.00 P. M.; orchestra and soloists; WJZ, WBZ, 
KDKA, KYW, WHAS, WSB, WMC, WSM. 
The brilliant strains of the special Old Colonel march written by 
Nathaniel Schilkret, the director of the Maxwell orchestra, is always 
the signal for the beginning of an hour of especially fine music. 
Perhaps no other single feature is followed more closely or keenly 
by the music lovers of airdom. 


Davo LAWRENCE H; 10.00 P. N.; “Our Government,” lecture; 
WEAF, WGR, WRC, KSD, WGY, WMAQ, WEEI, WTAG. 


David Lawrence knows a lot about the United States Government 
that about 100,000,000 other people don't know, and he knows how 
to tell it. 


ENSEMBLE; 10.00 P. M.; classics; WABC. 


If you see anything having to do with the classics mentioned on 
the program of WABC, always tune to it, and bet your bottom 
dollar on its quality. 


RCA Raprotrons; 10.00 P. M.; songs and comedy; WJZ, WBZ, 
KDKA, WEBH. 


The Radio Corporation of America tries to do right by broadcasting 
what is always a highly novel and entertaining period of song 
and comedy, participated in by artists of no small fame. 
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eee INSTRUMENTAL QUARTET; 10.00 P. M.; popular numbers; 
KFl. 


More California propaganda, supplied by a “native son” orchestra. 


NATIONAL LICHT Opera Company; 10.10 P. M.; tabloid versions 
of well-known light operas; WEAF, WLIT, WRC, WCAE, 
WGY, WGR, KSD. 


Carefully edited vest-pocket editions of light operas supplied by 
the National Broadcasting Company. 


Hocan’s Dance ORCHESTRA; 11.00 P. r.; dance program; WOR. 
To say that this orchestra is one of a comparatively large num- 
ber of good dance orchestras in New York is saying about all that 
could be said without risk of exaggeration, 


BAMBOO GARDEN ORCHESTRA; 11.00 P. M.; dance music; WTAM. 
Cleveland's idea of a rip-snorting jazz band, playing all of the 
modern frip-snorting pieces. 


Thursdays 


WBAL Dinner Music; 6.30 P. M.; classical and semi-classical 
selections; WBAL,. 


WBAL supplies a little music for the sunset with great success. 


Cowarp Comrort Hour; 7.30 P. X.; solos and orchestra; WEAF. 
Just an hour of good old-fashigned music. 


CONCERT ENSEMBLE; 7.35 P. M.; chamber music; WGN. 
Chicago broadcasting gets out of its element and supplies a little 
very stimulating chamber music. This probably sounds very 
Strange to the listeners in the Capitol of Air Jazz. 


CabiLLAc-LA SALLE SymMpPpHONY; 8.00 P. M.; small symphony 
orchestra; WEAF, WEEI, WSAR, WTAG, WTIC, WGR, 
WSAI, WCSH, WCAE, WTAM, WWS, WFI, KSD, WGY, 
WHAS, WSM, WSB, WMC, WMAQ. 


General Motors spends big dough on a small symphony, with 
results highly pleasing to the dial twisters. In listening to this 
small symphony, one is reminded of the very entertaining program 
supplied by Henry Hadley's little symphony when it was playing 
on the Willys-Overland program. 


WBAL ENSEMBLE; 9.00 P. Xr.; chamber music; WBAL. 


one again WBAL throws a precious mite into the broadcasting 
plate. 


Cricovot CLUB Eskimos; 9.00 P. M.; ban jo ensemble; WEAF, 
WEEI, WCCO, WGN, WCAE, WGY, WJAR, WTAG, KSD, 
WOC, WGR, WFI, WWJ. 


Zip! Bang! Smash! Who can say that the Es- 
kimo banjo ensemble is not one of the most 
Stirring features on the air? They are as ef- 


fervescent as the beverage they advertise. 


FULLER ORCHESTRA; 9.30 P. M.; popular music; WGHP. 


It is very difficult to pick a good jazz orchestra from all the good, 
bad and indifferent jazz bands playing in Chicago. The editor 
of Pgrviar Ravio is assured that this is a particularly good jazz 
orchestra. 


Goopricn SILVER MASKED TENOR AND ORCHESTRA; 10.00 P. M.; 
popular music; WEAF, WEEI, WCCO, WGN, WCAE, WJAR, 
WTAG, KSD, WOC, WGR, WFI, WWJ, WSAI, WCSH, 
WADC, WHAS, WSB, WSM, WMC. 


The Silver Masked Tenor returns to the air, with Joseph Knecht 
directing the famous Goodrich Orchestra. Joseph Knecht used to 
direct a small ensemble that played dinner music at the Waldorf- 
Astoria dining-room. His musical education was received in Austria- 
Hungary and he is one of those solid European directors whose 
musical experiences would fill a book. 


Hote, Bossert ORCHESTRA; 11.00 P. M.; popular dance orchestra; 
WEAF, WGY. 


The good ship “Bossert” once again sails forth from the marine 
roof of Hotel Bossert in Brooklyn, This used to be a very good 
program, and rumor has it that it is still better. 


KFI Drama Hour; 11.00 P. M.; varied program; KFI. 


Heavy drama supplied by a station that goes in for very little 
of that sort of thing. This particular period used to be filled by 
KFI Music Box Hour, 


Fridays 


Hore, Brerron HALL ORCHESTRA; 6.30 P. M.; chamber music; 
WOR. 


The editor of this column never listens to anything else at 6.30 
P. M. on Friday evening. 


DINNER ORCHESTRA; 6.30 P. M.; popular selections; WBAL. 


WBAL again steals in with a little dinner concert, carefully 
chosen and well played. 


KING Epwarp HOTEL ORCHESTRA; 6.35 P. M.; chamber music; 
CNRT Hotel. 


The western New Yorkers will do well to sample this morsel of 
Canadian musical luxury. 
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-SUBANTENNA 


GROUND ANTENNA SY 


DE 


„„ opt w NOW—you can 
get “distance” 
in summertime. 
Loud, clean, 
clear distance, 
sweet and true 
in tone—almost like local. The marvelous 
new device illustrated above makes this 
possible. STATIC is no longer a nuisance. 


Engineers have long known that the ratio 
of static strength to signal strength IN 
THE AIR, favored Static, but that in the 
GROUND, the ratio of static strength to 
signal strength favored the musicyou wish 
to hear. They knew that if some device 
could be perfected whereby broadcast 
waves could be taken out of the GROUND 
instead of from the air, that all-year-’round 
distant reception would become a reality. SUBAN- 
TENN Ais the answer. It completely does away with 
the old style up-in-the-air aerial; it picks up clear, 
filtered waves from the ground—it delivers a stron 

signal: waves so powerful that the tiny amount o 

weak ground static they may contain is drowned out. 
The performance of SUBANTENNA is nothing 
short of marvelous. It will amaze you just as it has 
amazed laboratories and thousands of critical fans. 


User Says “Static Is No More” 


“I have received the Subantenna. My grandson in- 
stalled it. STATIC IS NO MORE. Am well satisfied. 
I can tune in stations I never could coax out of the 
air even though I had a long aerial.” —A. E. F., Kans. 


Gets Distant Stations Clear 


Summer anWinter-Right thru Static 


User Says “Greater Distance” 


“To show you that I received a pr m from Station 
PWX in Havana, Cuba, I enclose herewith a verifi- 
cation card from that station. On January 28th, I 
receiveda cy og on my set broadcasted from Buenos 
Aires, South America at 10:15 in the evening. Many 
other long-distance stations have been heard on my 
set after installing the Subantenna. I never could 
receive such distance on my outside antenna.” — 
W. C. F., Chicago, III. 


User Says Gets More Stations“ 


“I get plenty of stations with my Subantenna, on the 
loud speaker that I have never been able to reach with 
my outside aerial. It abso_utely cuts down interference 
to the minimum, cuts static out too—not just partly 
out but all out.” — H. S. M., N. Car. 


User Says “Cuts Out Interference” 


“Have had Subantenna some months and it beats any 
antenna I have ever had by forty miles. Have a five 
tube set and get New. Vork City, Atlantic! City, 
Atlanta, New Orleans, Fort Worth, Denver perfectly 
clear, and next to an elevated train with much inter- 
ference. Cuts it all out.“ —C. H. Y., Chicago. 


User Says “More Volume” 
“We have been receiving stations that formerly did 
not register on the outside antenna. A marked in- 
crease in volume on Stations over 800 Kilocycles has 
been noted. — Capt. F. W. F., Md. 


Eliminates Lightning Risk 
Not only does SUBANTENNA make possible loud, 
clear DX in summer—not only does this remarkable 
invention better the selectivity of any set—butit aiso 
compite eliminates the Lightning hazard. With 
SUBANTENNA one can go right on listening-in dur- 


CLOVERLEAF MANUFACTURING CO. 


2715-K CANAL STREET 


CHICAGO, ILLINOIS 
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ing the most severe electrical storm without noise, fear 
of attracting lightning or damaging the set. 


Make This Convincing Test 


Install SUBANTENNA. Leave your old aerial up. 
Select a bad night when DX is almost impossible with 
the ordinary aerial. Make a comparison station for 
station, connecting first your aerial, then SUBAN- 
TENNA. If, from stations that are just a mess of 
jumbled noise With the old aerial, you don’t get rece 

tion that rivals local in sweetness and clarity the 
instant you switch to SUBANTENNA, this test won't 


cost you even a single penny. Obtain a SUBANTENNA 
from your dealer or send coupon at once for scientific 
ore of SUBANTENNA and for 8 ot 
GUARANTEE and FREE TRIAL O 

COUPON NOW! 


FER. Send 


CLIP AND MAIL AT ONCE 


CLOVERLEAF MFG. CO., 
2715-K Canal Street, Chicago, IIlinois 


2 a 
Tell me all about SUBANTENNA, your mouse * 
filed, unconditional guarantee and your FREE a 
a TRIAL OFFER. B 
R 2 
C EEO EO ESER — 1 
E a 
* g 
E 1 
1 g 


1 22 
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Happiness Boys; 7.30 P. M.; songs and jokes; WEAF. 


Yes. they are still here—those two 
oldtimers—the Happiness Boys: Billy 
Jones and Ernie Hare. “How do you 
do, everybody, how do you do!” 


Hore, WHITEHALL TRIO; 7.45 P. M.; string trio playing classics 
and semi-classics; WABC. 


Isn't it strange how good three string instruments can be made to 
sound when they are played by mea who know how to play them? 


CHELSEA CoNCERT ORCHESTRA; 8.00 P. M.; chamber music; WPG. 
A great Atlantic City boardwalk hotel permits listeners of the 
United States to sample its dinner music, 


Rovat Hour; 8.30 P. Nr.; orchestra and soloists; WJZ, WBZ, 


KDKA, KYW. 
The Reyal Typewriter Company out for customers with a half- 
hour of music that has sct up new standards. 


Pini co Hour; 9.00 P. N.; vocal and orchestral; 
WBZA, KDKA, KYW. 
Another radio manufacturer trying to pay its debt to broadcasting. 
LA FRANCE ORCHESTRA; 9.30 P. M.; popular orchestral music; 
WEAF, WGR, WLIT, WOC, WCAE, WTAM, WWJ, KSD, 
WDAF, WMAQ. 


WJZ, WBZ, 


Anne Byrne still at it with her very, very, very 
popular orchestra. 


MooNLIGHT SEXTET; 10.00 P. M.; vocal and instrumental music; 
WJZ, WBZ. 
The Moonlight Sextet is just another way of saying the Armchair 
Hour. Keith McLeod still performs on the Vibraphone just as if 
he was quite sure that his audience liked it. 


DaNcE ORCHESTRA; 11.00 P. M.; dance music; KDKA. 
Real good dance music emerging from the smoke of Pittsburgh. 


Saturdays 


Jacoves RENARD’s ORCHESTRA; 6.45 P. M.; dance music; WEEl. 
One of two particularly good dance orchestras broadcasting from 


the Bean City. 


STRING ENSEMBLE; 7.40 P. M.; classical music; WGBS. 
WGBS's own string ensemble with a comforting hour of classical 
music. 


Hoter TRAVMORE Concert; 9.00 p. Nr.; WPG. 
An Atlantic City hotel supplying the public with a lot of good 
concert music. 


BENJAMIN FRANKLIN ORCHESTRA; 
WIP. 

Benjamin Franklin Orchestra has been one of the favorites of the 

editor of this column for a long time and he can recommend it 

with a feeling that he cannot be taken as an casy musical customer. 


ARCADIA DANCE ORCHESTRA; 12.00 M.; dance music; KMOX. 
KMOX stirs the midnight air with a big dance band. 


10.05 P. M.; chamber music; 


POPULAR RADIO 


COLORADO ORCHESTRA; 12.30 a. M.; dance music; KOA. 
This orchestra is the pride of Denver and of KOA. 


Sundays 


KFI Mipnicut Frouic; 3.00 a. M.; musical jamboree; KFI. 
KI breaks loose with an after- theatre show of pretentious pro- 
portions, This air entertainment takes the form of an air vaude- 
ville show with many actual vaudeville entertainers involved. 


CxosLEVY RADIO Feature (alternate weeks); 5.30 P. M.; Moscow 
Art Orchestra; WEAF, WEEI, WJAR, WTAG, WGN, WFI, 
WRC, WCSH, WCAE, WTAM, WWJ, WSAl, KSD, WDAF, 
WHAS, WSM, WSB, WMC, WGY. 


The Crosley Radio Hour with the Moscow Art Orchestra calls for 
applauding with elevated hands and shouts of Bravo.“ 


Park V. HoGan Orcan RECITAL; 7.00 P. X.; organ and vocal; 
WJZ, WBAL. 
The old WIZ stand-by, with Park Hogan, the official Estey organ 
concert master, at the console, 


Tue Capito, GRAND Orcnestra (and Major Bowes’ family); 
7.20 P. M.; symphonic music and soloists; WEAF, WEEI, KSD, 
WRC, WWJ, WJAR, 11 9780 WTAG, WHAS, WSB, WSM, 

W 


The big Sunday feature, with 100-piece sym- 
phony and all kinds of vocal and instrumental 
talent turned loose. Major Bowes is Master of 
Ceremonies. Among Major Bowes’ outstanding 
artists is Wee Willy Roben, often called the 
„little man with the big voice.” 


DeLa RORBBIA CONCERT; 7.45 P. 
WOR. 


1 a restful hour of music well fitted to a Sunday afternoon 
moo 


M.; chamber music and solos; 


Coox’s Tours; 8.30 P. M.; travelogue with music; WJZ. 
Here's an opportunity to learn something about the other half 
of the world and how it likes its music. 


AMBASSADOR CONCERT; 9.10 P. M.; chamber music; WPG. 
WPG must have a hard time trying to find room for all the 
Atlantic City hotel orchestras on its program. 


ATWATER Kent Hour; 9.15 P. M.; star soloists; WEAF, WEEl, 

WFI, WCCO, WTAM. WGN, WCAE, WGR, WOC, WTAG, 
WWJ, KSD, WRC, WSAI, WGY, WHAS, 
WSP, WMC. 


Although the Atwater Kent Hour is not as good 
in the summer time as in the winter time, it is 
geod enough in the summer time to listen to 
regularly. The conductor is Niccolai Berezowski. 


* 


8 
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WABC Hovr or Dance Music; 11.00 P. M.; popular dance 
music; WABC. 
WABC deals in nothing but high-grade dance music. 


Schedules of Dinner-Hour and Dance Programs of Special Note 


Programs of Dinner-Hour Music 
(Eastern Standard Time) 


FEATURE | STATION | TIME 
Palmer House Victorians............ WEBH 7:15 P. M.; daily except Sundays. 
Hotel Andrew Jackson Concert WSM 7:15 P. M.: Tucsdays; 6:45 P. M.; 
W cdnesdays and Thursdays. 
Neopolitans. ................00000. WTAM a) P. M.; Wednesdays and Thurs- 
ye. 
Emerson Gill’s Orchestra............ WTAM | 6:00 P. M.; Fridaye 
Bem's Little Symphony............. KO 9:00 P. M.; daily an Saturdays. 
Kats and His Kittens............... wad va P. 5 daily except Sundays and 
onda 
Hotel Tuller Concerti... Wanne 7:00 P. M. ' daily ercen Sundays. 
WBAL Dinner Concert............. WBAL 6:30 P. M.; Tuesdays, Thursdays 
and Fridays. 
Joe Rine's Orchestra................ WEE! ahi 95 -M ondays, Wednesdays and 
ursdays. 
Jack Renard’s Orchestern. WEE! 6:45 P. M.; Saturdays 
Mack's Collegians.................. KFI 9:30 P. M.; Saturdays. 
Ray Fisher's Orchestra. KFI 10:00 P. M.: Wednesdays. 
Concerts from Atlantic City Hotels. wee 7:25 P. M.; daily except Sundays. 
Special Dinner Programs............ WBZ 7:00 P. M.; daily. 
KDKA Little Symphony KDKA 6:00 P. M.; Tuesdays, Thursdays 
Coronado Orchestra................ KMOX 7:00 P. M.; Sundays. 
Drake Concert.................6.-. WLIB 8:00 P. M.: Tucsdays, Thursdays and 
Saturdays. 
Drake Concert ..... uuaa. Wen 7:35 P. M., daily ercept Sundays. 
Colorado Orchestra KOA 12:30 P. M.; Saturdays. 


Programs of Dance Music 
(Eastern Standard Time) 


FEATURE STATION | TIME 

Packard Six Orchestra.. KFI 1:00 * M.: Monday mornings. 

Coronado Orchestra... 4 MOI 1:00 A. M.; Mondays, Tuesdays, 
Wednesdays, Fridays, Saturdays. 

Frank Carroll Orchestra. Wess, Wie] 10:30 P. M.; Tuesdays and Saturdays. 

McDonald Recording Orchestra N Wess, WIP} 10.30 P. M., Thursdays. 

Van Horn Dance Hounun r wee 10:30 P. M.; Fridays. 

Casino Dance Orchestra wee 11.30 P. M.; Saturdays and Mondays. 

Silver Slipper Orchestra.. LILIU 10 8 P. M., Tuesdays. 

Golden Pheasant Orchestra. WTAM 5 P. M.; Sundays. 

Emerson Gill Orchestra............. WAN ae 00 P. M.; Mondays and Wednee 

Far East Orchestra.. WTAM 11 00 P. M.; Thursdays. 

Bamboo Garden Orchestra WTAM 11:30 P. M.;Wedneadays and Fridays. 

Simovar Orchestra................. WENR 1:00 A. M.; Thursday, Friday and 
Saturday mornings. 

Midshipmen Orchestra. KO 12:30 P. M.: Thursdays. 

Kats and His Kittens............... wad 10:00 P. M.: Saturdays, Tuesdays, 
Wednesdays, Thursdays and Fridays, 

WBAL Dance Orchestra............ WBAL 10:00 P. M.; Mondays, Tuesdays. 
Thursdays and Fridays. 

Renard's Orchestra................-- WEE! 10:05 P. M.: Mondays; 6:15 P. M.; 
Saturdays. 

Joe Rine's Orchestra... WEE! 10:05 P'. M.; Wednesdays. 

Nighthawk. :. ¢isssovsesusssseees WBBM 1:00 A. M.; Mondays; 12:00 P. M.; 


Tuesdays and Thursaays. 
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POPULAR RADIO Urges Its Readers to Apply 
Radio Amplification to Phonograph Records 


Amazing results now possible, in quality and 
volume, with standard audio-frequency equip- 
ment. POPULAR RADIO to feature long 


series of articles beginning with this Issue. 


this advertisement, PopuLar RADIO sets 
a precedent; for never before has a 
radio magazine attempted to “sell” its 
readers on new radio developments in 
space outside editorial bounds. This 
unique method of making editorial an- 
nouncements was chosen only after it was 
decided that the publication, if it was to be 
of maximum service to its readers, should 
tell them of this new development in 
the most direct and convincing manner. 
In urging its readers to construct radio am- 
plifiers for their phonographs, POPULAR 
Rapio feels that it is dispensing advice that 
will be deeply appreciated by lovers of 
good music and by those radio fans who 
are looking for new fields to conquer. 


Any old phonograph may be used if the 
spring motor is operative. This, with an 
electrical pick-up, used in place of the old 
tone chamber, and a modern audio-fre- 


quency amplifier and loudspeaker will 


afford reproduction of almost unbelievable 
quality and volume. This is especially true 
with the new electrical cut phonograph 
records, although old records give amazing 
results. Such reproduction is rich, mellow, 
sonorous and perfectly scratchless. It 
marks the Renaissance of the phonograph; 
music from the plaintive whisper of a 
violin to the full crescendo of the New 


York Symphony Orchestra, with a fidelity 
of tone never before dreamed possible by 
acoustic engineers. Once more the phono- 
graph becomes a potential source of enter- 
tainment through the employment of radio 
equipment. Now, if a storm is brewing or 
the music on the air does not fit the mood, 
there is left a way to round the evening out 
with entertainment of a high order. Radio 
has found its running mate. 


In suggesting the use of this new prin- 
ciple, the Engineering staff of POPULAR 
Rapio cannot too strongly recommend the 
use of the most modern amplifying appa- 
ratus of either the transformer, resistance 
or impedance-coupled types. The results 
with amplifiers built two or three years 
back are bound to be disappointing. Radio 
has entirely outgrown the reproduction of 
yesterday and the discriminating fan will 
not be satisfied with anything but today’s re- 
sults; results easily available to every 
reader of this publication by the use of 
standard radio devices. 


This new development in the art, al- 
though an astounding engineering achieve- 
ment, has not become generally known to 
the alert radio fan, and so confident is 
Popuar Ra pio that he will be anxious to 
know of it that it has taken this unusual 
means of informing him. 


POPULAR RADIO 
627 West 43rd Street 
New York, N. Y. 


Porul un Rapio will be glad to send a list of approved 
phonograph pick-up units to those who are interested 
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Programs of Dance Music * Programs of Dinner-Hour Music 
(Eastern Standard Time) (Eastern Standard Time) 
FEATURE | STATION | TIME FEATURE | STATION | TIME 
Brown Palace Orchestra.. KOA 8:30 P. M.; daily except Thurs Vincent Carr Orchestra. WiP 10:05 P. M.; Saturdays. 
Benjamin Franklin Orchestra........ WIP 6:10 P. Mi.; Thuredays; 10:05 P. M.; || Vanderbilt Dance Orchestra WOR 11:35 P. M.; Tuesdays. 
Saturdays. Cass Hogan’s Orchestra............. WOR 11:00 P. M.; Wednesdays and Sature 
McDonald's Orchestra.. WIP 6:10 P. M.; Mondays and Fridays. days. 
Bretton Hall String Quartet......... WOR 6:30 P. M.; Fridays Fletcher Henderson's Orchestra WOR 11:00 P. M.; Fridays. 
Dinner Concerti. WWJ 6:00 P. M.; except except Selene and Sun- || Kentucky Serenaders............... KYW 11:30 P. M.; Saturdays. 
days. Roger Kahn’s Orchestra WJZ eae P. M.; T a. 
Jack Jacobs Orchestra... Won 6:15 P. N 3 Goodrich Zip pern WEAF TENS M: Thursdays. 
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HE MAY HAVE MUSIC WHEREVER HE GOES 
With antennas of his own making strung up on his car, this French radio merchant drives ê 


about the boulevards of Paris, on Sundays, giving a free radio concert, picked up from 

a broadcasting station, as ke goes. It is not only a good way of spending the holiday, 

but affords him considerable advertisement, as his radio shop makes a specialty of ready- 
built cage antennas. 


With the Experimenters 
(Continued from page 61) 


It would be possible to run the rheo- 
stat direct to the two high-frequency 
valves, but where the amperite is con- 
nected in series with the rheostat it 
acts as a safeguard to prevent overload- 
ing of the filament. 


To control the filament current of the 
detector valve and the first low-fre- 
quency valve a No. 112 amperite, or any 
other approved H- ampere automatic 
filament control, should be installed as 
shown in Figures 2 and 4. 


Automatic Control of the Panel Light 


In the original arrangement the lamp 
of the illuminated tuning control of the 
LC-27 receiver was turned on“ and 
“off” by its individual switch. 

By making the change as indicated in 
Figure 2, this lamp will be automatically 
turned “on” and “off” by the action of 
the battery switch on the receiver, and 
therefore serves as an actual pilot light” 
to give visible indication when the set 
is “on” or off.“ 

The change required to accomplish 
this is simple. The lead from the frame 
of the dual condenser should be con- 
nected to the receiver side of the battery 
switch instead of the “A” negative (—) 
terminal in the rear of the receiver, as 
shown in the original diagram. 


The lamp on the new-type Marco il- 
luminated tuning control is entirely in- 
sulated from the metal frame. In this 
case one side of the lamp should be con- 
nected to the receiver side of the battery 
switch and the other connections may be 
followed out as shown in the original 
diagram. 

In this arrangement there will be no 
further use for the individual switch of 
the pilot light, and it should therefore be 
left “on” at all times. 

CRI. Dorr 


The First Transmission 
Without Antennas 


Fox the first time on record two radio 
stations have communicated with each 
other over a distance of 900 miles with- 
out using transmitting antennas. On 
April 2nd, while Naval Research Lab- 
oratory station NKF, at Bellevue, near 
Washington, was communicating with 
the Naval Reserve station 4 XE, op- 
erated by Lieutenant- Commander W. 
J. Lee, USNR, at Winter Park, Fla., its 
aerial was disconnected. Only a slight 
decrease in the incoming signal strength 
was noted by Commander Lee at Winter 
Park, who then disconnected his own 
transmitting antenna. The two-way, 
break-in communication continued unin- 
terrupted, although both stations were 
making use of only their helices as ra- 
diating systems. 


Two New Amer Tran Power 


Transformers for Use 


With New Tubes! 


Amer Tran Filament Heating Transformer 
Type H-67, $12.00 each 


HIS transformer is intended for use with the new RCA 

UX-226 raw AC amplifier tubes and the new UY-227 detector 

tube. It also has a third filament winding capable of handling 
two UX-171 tubes. In connection with the new AC tubes, the type 
H-67 becomes the power source for the filament and is therefore a 
real “A” battery eliminator. 


If you have a good plate supply system and a set with the new AC 
tubes and one or two UX-171 power tubes in the last state, the H-67 
AmerTran is ideal, transforming the 50 or 60-cycle, 110-volt AC 
house light current down to the lower voltages for the correct opera- 
tion of the new tubes. 

AmerTran Power Transformer 
Type PF-281 

This unit is designed for use with the new UX-281 rectifying 
tube, which can be operated at 550 volts plate up to a maximum of 
750 volts plate and deliver 110 milliamperes DC as a half-wave 
rectifier. A 750-volt plate winding with a tap for 550 volts enables 
the transformer to be used either with a UX-281 or 216-B rectifying 
tube, where the output plate voltage is not required to be in excess 
of 450 volts. 

In addition to the plate and filament windings for the rectifier 
and power tubes, the type PF-281 has filament heating windings 
(similar to the H-67) for the new AC tubes, and thereby incorpo- 
rates in a single transformer unit the means for converting AC house 
current into filament and plate current and grid bias potential. When 
used with our type 709 and 854 Amer Chokes in the filter circuit, it 
is possible to construct a radio receiver which can be operated entirely 
from the house lighting circuit without an A“ eliminator, trickle 
charger or batteries. | 

Like all AmerTran power devices, this transformer has been gen- 
erously designed to operate at a very low core density, reducing the 
hum from stray fields to a minimum. Utmost efficiency has been 
sought regardless of cost. 


Write for further information, inchidin 
booklet “Improving the Audio Amplifier” 


American Transformer Co. 
178 Emmet Street Newark, N. J. 


Transformer Builders for Over 26 Fears 
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FREE 
Simplified 
BLUE 
PRINTS 


You can have your choice of any one set of 
Poul Ax Rapio Simplified Blueprints with 
your new or renewal subscription for Pop- 
ULAR RaDio, accompanied by remittance 
of $3.00. These Blueprints will make it 
possible for you to build a tested and ap- 

roved set. You, as a reader of POPULAR 


rang and instructive articles that are pub- - 
lish each month. We promise that 
throughout the coming months POPULAR 


for Radio Fans. 


Ease, N and Accuracy 


for anyone, without previous knowl- 
edge of radio, to construct a highly 
efficient radio receiver. 


need merely lay it on your panel and 
drill as indicated. No ecaling or meas- 
uring to do, no danger of ruining the 
panel through faulty calculation. 


Instrument Layout 


Here again you have an actual size 
print of each instrument and binding 
post and its exact location both on the 
panel and within the cabinet. 


Wiring Diagram 


The unusual feature of this Blueprint is 
that it isan actual size picture diagram 
of the finished set. 
and other appear in exact size 
and the wires are so clearly traced 
from one contact to another that you 
can connect all terminals accurately 
without even knowing how to read a 
hook-up 


Each instrument 


diagram. 


Set No. 18—"The Improved Raytheon 
Power- Pack (as described in the May, 
1926, issue of PopuLAR RADIO). 


Set No. 22— Tze LC-27 Broadcast Receiver 

(as described in the October, 1926, issue of 

Poul AR RADIO). 

Set No. 23— Tze LC- Senior Power- Pack 

(as described in the November, 1926, issue 

of PopuLAR RADIO). 

Set No. 24— The LC- Intermediate Power- 

Pack" (as described in the December, 1926, 

issue of PoPULAR RADIO). 

Set No. 25— Tze LC-Junior Power- Pack 
as described in the January, 1927, issue of 
OPULAR RADIO). 


Use coupon below; indicate which set of 
Blueprints you want. 


POPULAR RADIO 
Dept. 49 
627 West 43rd Street New York City 


DDr 


POPULAR RADIO, Dept. 49 
627 West 43rd Street, New York City 


Enclosed is my remittance of $...... in full 
payment for subscription, with Blueprints as 
checked below, FREE. 


U Set Number 18 O Set Number 23 
O Set Number 22 O Set Number 24 
Set Number 25 


Name... 
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Rapio will hold more and more of interest 7 


hese Blue- 7 
prints consist of 3 diagrams as follows: 
Panel Pattern 
This Blueprint is the EXACT size of 
the actual set. So accurate that you 
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Construction 
Simplified Blueprints make it possible 
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How to Add the New Radio Amplification Units to 
Your Phonograph 
= (Continued from page 17) 
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TWO MORE ELECTRICAL “PICK-UP” UNITS 


Ficure 8: Held in the right hand is the new Tectron magnetic 
pick-up device, while in the left hand is the small and compact Alden 


electrical pick-up unit that contains a volume control. 


(Matched 


combinations of apparatus that use these two units and the one 
shown in Figure 9 will appear in the August issue of PoPULAR RADIO.) 


the diagrams shown, the apparatus rec- 
ommended by the designer has been 
used and has successfully produced the 
results described. 

There are a variety of electrical pick- 
ups already on the market. There are 
several variations of the radio amplifi- 
cation which the skilled experimenter 
may adapt to meet his own views. 
There are complete kits ready for as- 
sembly by the inexperienced. 

Anybody who has an old talking ma- 
chine can make this conversion in less 
than fifteen minutes’ time—and he will 
have a musical device that is ready to 
perform amazingly at a moment’s no- 
tice, and repeat to his heart’s content. 

As an adjunct and companion to the 
radio set, it is ideal. It will furnish 
enough volume to replace an orchestra 
for dancing and will give music that is 


— | 


HOW ONE DEVICE IS USED ON A PHONOGRAPH 


hardly distinguishable from the real 
thing. 

And when you take this new and in- 
teresting step, you may couple up first 
with the sound box in the old talking 
machine, then with any ordinary type of 
radio reproducer, and finally with one of 
the new exponential horns. Then play 
an old-type phonograph record and fol- 
low with one of the new-type electrically 
cut records. You'll be amazed. 

Those of us who have been reluc- 
tant to put our old talking machines 
into the junk heap, hesitating, perhaps 
sentimentally, to charge off our invest- 
ment; those of us who enjoy participat- 
ing at least in the creation and building 
of something new and worth while; all 
those of us who are radio and music 
fans have a grand new field in which 
to surprise both ourselves and friends. 


Ficure 9: The new Crosley electrical-pick-up unit rests on a special 

base that contains a volume control. 4 universal joint and an exten- 

sion arm allow the pick-up unit to swing freely in the groove as the 
record rotates. 
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Your B' Battery Eliminator 
will give you R service with 


3 R 


Gaseous 
Rectifier Tubes 


6O Milliamperes - $4.50 
85 Milliamperes 4.50 
400 Milliamperes - 7.00 


Ask for Catalog of full line of Standard Tubes. 


Guaranteed 


The standing of the Q- R. S Company, manu- 
facturers of quality merchandise for over a 
quarter of a century, establishes your safety. 


Orders placed by the leading Eliminator Man- 
ufacturers for this season’s delivery, approxi- 
mating Four Million Dollars’ worth of Q-R-S 
Rectifier Tubes, establishes the approval of 
Radio Engineers. Ask any good dealer. 


THE Q‘k'S COMPANY 


Manufacturers 


Executive Offices: 306 S. Wabash Ave., Chicago 
Factories: Chicago — New York—San Francisco—Toronto, Canada Sydney, Australia — Utrecht, Holland 


Established 1900. References—Dun, Bradstreet, or any bank anywhere 
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Townsend 
B Socket Power 
Best in World!” 


Says A. W. GALE 


— 


COMPLETE } 


Below is a re- 
production of 
Mr. Gale’s let- 
ter of May 8th, 
1927. 


48 W. Fulton St., 
Gloversville, N. Y. 


Received the Townsend all O. K. II is 
the best in the World and that is saying some. 


I have a Radiola 4 tube. Get more 
stations than ever before. Some of them 
are CFCF, CKNC, WGY, KDKA, WGZ, 
WIP, WWJ, KTHS, KOP, KOA, WHAS, 
WTAM and KSD—besides 4 in Chicago, 
all in the East and then some.“ 

A. W. Gale. 


Replaces “B” Batteries 


The letter above speaks for itself—proves be- 
yond doubt that the Townsend B“ Socket 
Power is the most remarkable value in Radio 
today. Sam E. Fry of 1415 Holmes St., 
Kansas City, Mo., writes: Eliminator works 
fine. Showed it to a friend and he wants one 
also. I willsay it sure beats batteries. I get 
stations I never got before on a 6 tube set. 
Charles Ellis, 88 Jones Ave., Columbus, Ohio, 
says, Vour Eliminator is working fine. Have 
had station WJAX and others over 1,000 miles 
distant. Picked up 22 different stations one 
evening and around 30 another time. My 
neighbor has a $27.50 Eliminator and I don t 
see that it works any better than yours. 


Delivers up to 100 volts on any set, on D. C. 


or A. C.—any cycle. Full tone, clarity and 


volume. 
Tested and approved by America’s 
leading Radio authorities — Radio 


News and Popular Radio Laboratories 


ORDER TODAY?! 


Simply fill out the coupon and slip it into an 
envelope with only $1.00 and mail at once. 
Your Townsend '“ Socket Power Unit will be 
sent promptly. Deposit only $5.85 plus post- 
age with the postman. Try out for 10 days— 
then if not delighted with improvement in 
reception, return it to us and purchase price 
will be refunded. 


TOWNSEND LABORATORIES 
713 Townsend St., Dept.19, Chicago, Ill. 


Attach Only $1.00 
to this Coupon! 


SEND TODAY 


2 TOWNSEND £ 
a LABORATORIES =: 
= 713 Townsend St. = 
= Dept. 19, Chicago, iu. = 
= Gentlemen: Attached find $1.00, Kindly send at E 
= once Townsend ‘'B’’ Socket Power Unit, C. O. D., = 
= for $5.85, plus postage, om guaranteed 10-day = 
= free trial. = 
© Nimi ss sccccamcvessnanaeeens n s 
: —T— ͤÄ CANS g; Oe CED . . Z 
= „ cag EEE RA = 
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The New Prospects of Transmitting Power by Radio 
(Continued from page 13) 


meters, or 240 centimeters, in wave- 
length and with a power output of 35 
watts or a little more. These waves he 
demonstrated to the Society; showing 
the creation of sharply-marked nodes of 
current and voltage on the familiar 
Lecher wires, displaying the possibility 
of lighting lamps in the empty air by 
the energy pick-up of short straight-wire 
antennas, and so on. 

A wavelength of 240 centimeters, while 
extremely short in comparison with even 
the shortest waves used in broadcasting, 
is still too long for the beam work which 
Dr. Thomas foresees. To make beams 
of radio waves as completely concen- 
trated and parallel as the light-beam of 
a searchlight one must proceed just as 
the searchlight makers do. The waves 


New York Electrical Society 


must be condensed and rendered parallel 
by a lens or by a curved mirror or both. 
The most convenient way to do this 
with radio waves would be by means 
of a metallic mirror, but that mirror must 
be at least as large, in diameter, as the 
length of one complete wave. For the 
240-centimeter wave, therefore, a mir- 
ror necessary to make even a reasonably 
good parallel beam would have to be. 
some eight feet across. The so-called 
“beam wireless,“ now in use by the 
Marconi interests between England and 
the Dominions, works on a somewhat dif- 
ferent principle and does not produce 
the narrow beams or pencils of radio 
waves which Dr. Thomas has in mind. 

A copper mirror eight feet in diameter 
is not out of the question. It would be 


Atoms Help to Demonstrate Power by Radio 


In his New York City experimental talk on power by radio, Dr. 
Phillips Thomas indicated the very short wavelength employed by 
feeding the waves into a pair of horizontal aluminum ribbons, oper- 


ating as Lecher wires. 


Nodes were then found by lamps or other 


indicators and the wavelength measured. In the background is Dr. 
Thomas, with the oscillator used to generate the waves; his assistant 
holds close to the ribbons a long glass vacuum tube containing a very 


little neon gas. 


When opposite points_of high voltage along the 


Lecher ribbons, the neon_atoms in this tube glowed brilliantly by 
induced-electrification. 
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SANGAMO 


MICA CONDENSERS 
_ UNAFFECTED 


When the humidity hovers 
around 100, the components of 
your radio receiver are subjected 
to the equivalent of a water bath! 


You can make certain, at least, 
that the fixed condensers in the 
circuit will not alter in capacity or 
efficiency under these conditions. 


Use Sangamo Mica Condensers 
—they are permanently protected 
from. all atmospheric action by a 
solid sheathing of pure bakelite! 


SANGAMO .:. ELECTRIC .:. COMPANY 


SPRINGFIELD, ILLINOIS 


See, Hear, The New 


ELKAY 


ELECTRIC SENIOR 


(No Batteries) 
ELKAY SENIOR 
(Six Tubes) 
ELKAY JUNIOR 
(Six and Seven Tubes) 

— — 
JOBBERS 
DEALERS 


Write for territorial rights 


The Langbein-Kaufman Radio Co. 
Dept. P, 62 Franklin St., New Haven, Conn. 


possible, therefore, to make parallel 
beams of these 240-centimeter waves, 
as Senatore Marconi did with slightly 
longer waves two or three years ago. 
But these would be neither narrow 
enough nor (with present transmitters) 
powerful enough for the spectacular re- 
sults which Dr. Thomas believes possi- 
ble. For these the wavelength must be 
shorter and the power larger. With 
the ten-centimeter waves which Dr. 
Thomas predicted as an illustration of 
radio beams, a four-inch copper mir- 
ror would be sufficient to produce a 
parallel beam quite of searchlight char- 
acter. This, plus the increase of power 
output to the ten kilowatts which Dr. 
Thomas mentioned, is all that stands 
between us and the actuality of beams 
of radio power. 


How difficult these actualities will be 
to realize no one can predict. The prob- 
lem consists, as Dr. Thomas made clear, 
in devising new oscillating circuits which 
will operate at the enormous frequencies 
necessary—a wavelength of ten centi- 
meters means a frequency of 3,000,000 
kilocycles or three billion complete os- 
cillations a second—and which will pro- 
duce large power outputs at these 
enormous frequencies. No such os- 
cillator is now known, but that should 
discourage no one. Only a few years 
ago a wavelength of one hundred meters 
was considered unreachable, except ex- 
perimentally and with very low power. 
Today there is broadcasting as low as 
forty meters and three or four meters is 
quite easily attainable. 


Assuming that it will be found possi- 
ble to produce, in some manner, power- 
ful wave discharges at frequencies in 
the neighborhood of the three -million- 
kilocycle mark, the production of the di- 
rected rays of radio waves will be quite 
simple. Their effect on the air must 
remain unknown until we have the beam 
to experiment with, but there is good the- 
oretical reason to believe that they would 
ionize a fraction of the air atoms and 
make the path of the beam more or less 
conducting for ordinary electric currents, 
just as Dr. Thomas has assumed. His 
predictions stand as very reasonable pos- 
sibilities—which is all that he implied 
that they were. 


There is already material enough in 
the subject of radio power for some new 
Jules Verne to create another Captain 
Nemo and launch him on a romance 
about the world as it will be when Dr. 
Thomas’ aerial radio beams actually do 
aid our contractors and bridge our rivers 
and cross our skies to feed the power 
antennas of our private houses. It would 
be far less wide a step from the present 
to that day than was the step which Jules 
Verne actually did take when he con- 
ceived Captain Nemo’s wonderful sub- 
marine. Perhaps the beams of radio 
power will be attained no less quickly 
and no less completely. 
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LearnRADIO for 
BIGGER PAY/ 


Jobs paying $50 and all the way 
up to $200 a week are waiting for 
the Radio-trained man. Get into 
the new, growing Radio profession 
if you want to carn more money,. have 
bigger opportunities for the future I 
will train you at homo in your spare 
time. Previous experience not needed 
—you learn quickly in a simple, clear, 
unforgettable way. Grade school educa- 
tion, or even less, is enough to start. 


J. E. Smith 
President 


Earn $15, $20, $30 Weekly 
Right Away “On the Side” 


You learn it all by doing. So practical is the train- 
ing you get that almost from the time you start you can 
put your new knowledge to use. Little Radio jobs, I'll 
show you how to do in your spare hours, can bring you 
as much as $15, $20, $30 extra cash, weekly, after you 
get well started. This Radio training of mine is the 
one that’s world-famous as the Course That Pays for 
Itself.” Many of my students put aside enough extra 
cash to start their own Radio business on gracduatlon— 
all earned by this spare-time Radio work done while 
they are learning. 


64-Page Book Sent FREE 


Free—a 64-page book that tells you all about the 
bigger opportunities in Radio—the big moncy to be 
earned—how I'll prepare you thoroughly and completely 
in the quiet of your own home to enter any one of the 
twenty some odd lines of the Radio profession. Book 
tells all about my ways of helping you carn extra spare- 
time cash almost from the day you start with me. Gives 
all information about the six big outfits of Radio mate- 
r I send you to experiment with: you can build more 
than 100 Radio circuits with these outfits, yet there's no 
extra charge for them. Everything—all services and ma- 
terial—included in one tuition fee (and you'll find It’s 
surprisingly low, and can be paid in very small monthly 
amounts). Get the proof for yourself. Radio needs you 
—learn right now what it has to offer you. No obliga- 
tion for the book—it's sent free—just mail the coupon 
today. 


Address: J. E. SMITH, President 
A National Radio Institute 
: Washington, D.C. 


— . pic cnc 
| —[OUTFITS-MoExtra Chog 
E — 


16% 010 


IU 


J. E. SMITH, President, 
National Rad lo Institute, 
Dept. H- 86. Washington, D. Cc. 

Dear Mr. Smith: Kindly send me your free 64-p 
book with all information about learning Radio for 
Plaut pay. I understand this places me under no obli- 
gation. 
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The Complete 


Resistance Line 


is a result of the focusing of the efforts of an 
organization, trained in the development and 
production of quality resistors, to the problem 
of supplying every resistance need of the manu- 
facturer, engineer and radio fan. 

This line includes every type of resistor re- 
quired for receiving, transmitting and power 
supply work. 

The stock sizes of Lynch Resistors have been 
carefully selected to meet the ordinary require- 
ments of the average circuits. Special resistors of 
any desired sizes or characteristics can be had to 


order. 
— L I 


Tapped beavy duty type resistor for power am- 

plihers and battery eliminator circuits such as 

the Mayolian 171 and 210, the AmerTran and 

Silver Power Packs, and Thordarson 171 and 

210. Price of Amet Tran Tapped Resistor illus- 
trated —$8. 50. 


Metallized resistors give continuous, conductive, 

non-arcing, noiseless and permanent resistance. 

They are available in sizes ranging from .25 to 10 

megohms at 50 cents each; .012 to .2 megohm at 

75 cents each; and. 0005 15 Ol megohm at $1.00 
each. 


Type P“ heavy duty resistors, wire - wound on 
porcelain, are conservatively rated at 20 watts 
carrying capacity and are designed for power 


circuits where the use of high voltages make 

ordinary resistors impractical. The stock sizes 

range from 2,000 to 100,000 ohms at from $1.25 
to $4.00 according to resistance values. 


The Lynch Resistance Line also includes: Type 
C“ heavy duty metallized resistors; Filament 
Equalizers; Grid Suppressors; Type G“ heavy 
duty resistors, wire-wound on glass; the Resist- 
ance-coupled amplifier kit illustrated; Single and 
Double Leak-Proof mountings. 

Folder giving complete specifications and prices 
sent on request. 


ARTHUR H. LYNCH, INC. 


General Motors Building 
1775 Broadway, at 57th St., New York,N.Y. 
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The New “Exponential Horn“ 
(Continued from page 24) 


below which and above which tones are 
not emitted. 

For example, some loudspeakers will 
reproduce no tone below one hundred 
vibrations a second. These are said to 
have a low-frequency cut-off of one 
hundred cycles. 

It is sometimes said that the advan- 
tage of a horn for a loudspeaker in- 
volves the question of resonance. This 
resonance really amounts to distortion. 
If the horn resonates to any specific fre- 
quency or group of frequencies, this 
means that the horn is exaggerating 
these particular frequencies, while pro- 
ducing a relative depression in the in- 
tensities of other frequencies. If the 
music or speech being discharged by the 
diaphragm itself is already distorted this 
additional distortion by resonance in the 
horn may actually improve the final re- 
sult, provided, of course, that the ex- 
aggerations of the horn apply to those 
particular frequencies which the dia- 
phragm is emitting in less than proper 
intensity. Even in this case, the pro- 
cedure is a poor makeshift. It is better 
to discharge from the receiver and from 
the diaphragm exactly the frequencies 
desired and then to see to it that these 
frequencies come through the horn. 

In freedom from distortion the expo- 
nential horns are quite satisfactory, but 
it is possible to avoid distortion with 
other types of loudspeaker also. The 
same is true of the matter of cut-off. 
The lowest frequency which a horn will 


emit, which determines its low-fre- 
quency cut-off, is not fixed by the ex- 
ponential principle, but merely by the 
length and width of the horn and by 
similar characteristics. Either an expo- 
nential horn or a cone loudspeaker or 
some non-exponential variety of horn can 
be designed to have a low and favorable 
cut-off, emitting frequencies down to 
fifty or sixty cycles or even lower. 

It is the third factor, that of loudness, 
which brings the exponential horn its 
greatest victories. With a relatively 
small amount of energy emitted from 
the diaphragm itself, the cone of air, ex- 
panding as the horn enlarges in accord- 
ance with the exponential principle, 
transmits an exceptionally large fraction 
of this diaphragm energy to the outer air. 
If the exact dimensions of the horn pro- 
vide the desirable low cut-off and if the 
details of design are adjusted to mini- 
mize distortion, it is possible to obtain 
great volume, which means loudness, 
without interfering with the absence of 
distortion which is so necessary for first- 
class musical reproduction. 

To what extent, if any, the exponen- 
tial horns are destined to replace the 
cone loudspeakers which now hold 
public favor, it is certain that the expo- 
nential principle will find important 
utility in all those varieties of radio re- 
ception where loudness is an essential; 
for example, where large audiences are 
being entertained or where music is to 
be provided for marching or for dancing. 


A New Kink for Keeping 
Your Log-Book 


(Continued from page 53) 


are only ten kilocycles apart, even 
though their wavelengths are ten meters 
apart. At the same time WORD and 
KLZ are 60 kilocycles apart, though 
they also are only ten meters apart in 
wavelength. The ability of a receiver 
to separate two stations is a factor of 
kilocycle frequency difference instead 
of meters wavelength difference. Do not 
blame the set because it will not separate 
WOW and KYW, even though it does 
separate WSWS and WRE0O, and the 
wavelength difference is the same in each 
case. : 

One point which must be watched 
when making out the chart is probable 
inaccuracies in the call book data. 
Very few tabulations are entirely ac- 
curate; the errors often consist in 
giving the wrong kilocycle reading for 
a certain wavelength. This will throw 
the chart out of sequence, as kilocycles 
are the primary chart factor. Another 
type of error lies in showing an incorrect 
wavelength for a given station, If a 


wrong kilocycle reading is given, it may 
show up as the listing is being done, for 
the wavelength reading will be out of 
sequence. If a wrong wavelength read- 
ing is given, the operator will find it out 
when he gets the dial readings for the 
station, for they will then be out of 
sequence. 

It is best to put down only the stations 
on which you are sure the data is correct, 
if you are keeping the chart in ink. It 
may be better to keep the data in pencil, 
if it can be protected from smearing, for 
nowadays the stations are hopping from 
wavelength to wavelength, changing call 
letters, appearing and disappearing at a 
rate that makes it possible for any 
record to be quickly out of date. 

This chart is, however, well worth the 
time which may be put on it, because it 
forms an accurate guide to tuning, be- 
cause of its clear relationship between 
wavelength and frequency, and because 
of its neatness as a record of stations 
that have been received. 
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RADIO SCIENTISTS WROTE A SINGLE BOOK 


| ‘AND POPULAR RADIO CALLED IT 


7 

| |TWENTY OF THE WORLD’S GREATEST 
| 

| 


“KVERYMAN’S GUIDE TO RADIO” 


Contributed to by the world’s leading radio scientists, without question, the most comprehen- 
sive, most interesting and absorbing, and the most complete radio book yet published in any coun- 
try. It is impossible to give comparisons, because comparisons do not exist. One must read Mar- 
coni on the subject of “beam transmission”; the late Charles Steinmetz on “Waves”; Sir Oliver 


of the masters of the art can be fully appreciated. 


1300 Illustrations! 


"Everyman's Guide to Radio contains 1300 
beautifully engraved 5 in 1200 pages 
of text. 


Flexible 


These four books represent the latest practice in 


the art of manufacture. Perfectly flexible, 
. to pages or ae 


Convenient! 


A lot of information in a small space. Just the 
vight size for the pocket and light in weight. 


640 PAGES OF INSTRUCTIVE READING 


For the “‘Broadcatcher’? as Well as the Experienced Radio 
Enthusiast 


This book of 640 pages, size 5{" x714", containing more than 1300 finely engraved 
illustrations, has been prepared by some of the greatest physicists and engineers of radio. 
“Everyman's Guide to Radio stands as the first . effort to meet the needs of 
all those who aspire to attainments in the science, whether they are broadcatchers, 
skilled service men or students. This vast wealth of information represents studied 
compilation that has extended over two whole years and includes every phase of radio 
communication that can have any interest to those desiring meaty information. 


QUICK ANSWER TO EVERY RADIO PROBLEM 


Intelligent use of “Everyman's Guide to Radio“ gives quick, understandable answers 
to practically every radio problem regardless of the technical accomplishment of the 
reader. Special emphasis has been laid on the illustrations contained in the “Guide.” 
Hundreds of specially prepared drawings and photographs answer most radio problems 
at a mere glance. No effort or expense has been spared to make the “Guide™ of maxi- ‘ 
mum value to radio listeners. It is the fascinating story of radio in pictures and it is the 
most complete collection of instructive radio photographs ever published. 


A BOOK YOU WILL BE PROUD TO OWN 


It may be said without reserve, that “Everyman's Guide to Radio is the most 
artistic and tical book ever published in the radio field. It contains over 640 pages 
printed on heavy calendered paper in legible type, making for the comfort and con- 
venience of the reader. The covers are beautifully embossed and bound in Art Fabrikoid, 
better than leather, flexible, making the books conveniently portable. 


CONDENSED TABLE OF CONTENTS 


Colls—How to Use Them 
Improvement of Broadcast Reception 


| Lodge on Coils, or Ambrose Fleming on “Vacuum Tubes,” before the significance of these writings 


Part 1 
The First Principles of Radlo 
The aay Principles of DI Reading Fura 
© rasy Principles agram How to Make Radio Improvements 
Tonoa ana Are Generates Learning the Language of Dots and Dashes 
Beetle d the S et of Vacuum Tubes Batteries and Battery Chargers 
Port $ 8 : Different Types of Radio Recel vers 
Audio Frequency Amplification 
Radio Frequency Amplification ; 
Variable Condensers 


POPULAR RADIO, 627 West 43rd St., New York 


art $ 
Accessories and Radio 
Wonders of Radio Transmission 


EXAMINE THE VOLUME 
WITHOUT OBLIGATION TO BUY 


Sosurearethe publishersof ‘Everyman's 
Guide to Radio“ that this volume is 
just what everyone needs to complete his 
5 18 and 20 pun are bt ea f 
that it is the most practical, complete 2 2 . s 
and beautiful radio book yet published Send me “Everyman's Guide to Radio” in 
that they are willing to mall it to those one volume. I agree to pay the postman $4.00, 
interested for examination without ob- plus postage. If, after carefully examining 
ligation to buy. Just fill out the attached the book for a iod of five days, 1 do not likeit 
coupon and mall. The book will be mail- 1 will ba eri ‘lege ok | nA gO l 
ed immediately. Upon arrival, zou pay w ve privilege Of jreturning it to you 
the postman $4.00 plus postage. Examine and my money, in full, will be immediately 
the k for 5 days. If, after that time, returned. 

you are not 

convinced of 

the value to 


you, return in 
good condition Nine 25h hese ere tutieeis eee wesc eee ee enees 


POPULAR RADIO, Inc. 
627 West 43rd Street, 
New York, N. Y. 


Gentlemen: 


without ques- 
tion. 
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UNIPAC 
for Power 


The Silver-Marshall labora- 
tories now offer a series of power 
packs absolutely without com- 
parison. Type 660-210 Unipac, a 

ush-pull amplifier using two 

X-210 tubes, will deliver from 
100 to 300 times more power than 
a 201-A tube, or from 4 to 17 
times more power than average 
210 power packs. Type 660-171 
Unipac, with two 171 tubes will 
deliver equal or greater power 
than average 210 packs at far 
lower cost! 

There is a Unipac for every 
need, from the most powerful re- 
ceiving amplifier ever developed 
down to a lower power 171 power 
pack. There are models for 

phonograpa amplification, turn- 
ing any old e in a new 
electric type actually superior to 
commercial models costing from 
five hundred to several thousand 


dollars. And every Unipac, 
operating entirely from the light 
socket, supplies receiver ‘ 


voltage as well. 


Predominant! 


S-M 220 Audio 
Transformers 
are absolutely 
| the finest audio 
amplifying de- 
| vices that the 
| market affords. 
That’s why 
you'll find hein 
selected for the 
season’s most 
prominent de- 
signs— that's why you'll see them 
in the studio amplifiers of such 
stations as WEBH, WCF. 
WBBM, WCAE, WTAQ, KGDJ, 
WLBF and countless others. 
That’s why you will eventually 
use 220’s—for there’s nothing 
finer. Price $8.00 each. 

The 220 Audio Transformer 
with a turn ratio of 3:1 has the 
highest primary impedance of any 
known transformer. This value— 
the criterion of low note ampli- 
fication—is 19,000 ohms at 30 
cycles and 626,000 ohms at 1,000 
cycles, approximately. 


5 
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SILVER-MARSHALL, Inc. 


844 WEST JACKSON BLVD. 
CHICAGO, U. S. A. 


In the World’s Laboratories 
(Continued from page 63) 


tion, some of which have been taken up 
recently by Professor Donald A. Laird, 
of the Department of Psychology of 
Colgate University.* 

It is proposed to test the consumption 
of energy and the output of work by 
average workers under noisy conditions 
and under quiet ones. The results, when 
Professor Laird has completed and tested 
them, can scarcely fail to be of interest 
to the radio professions. 


Radio Waves to Make New 
Chemistry Possible 


ALTHOUGH some of the most spectacu- 
lar features of the New York Electrical 
Society’s program on “Power by Radio,” 
presented by two Westinghouse engi- 
neers on April 20, 1927, were the short- 
wave demonstrations of Dr. Phillips 
Thomas, which Mr. Elway describes 
elsewhere in this issue of POPULAR 
Rapio, equally significant indications of 
future progress lay in the remarks of 
Dr. Harvey C. Rentschler, accompany- 
ing his demonstration of the high-fre- 
quency, high-vacuum furnace. The avail- 
ability of this new physical and chemical 
tool is apt to make it possible, Dr. 
Rentschler believes, to explore a field of 
chemical reactions never before acces- 
sible to man. 

The possibility of using high-frequency 


* “Tests Show Effect of Noise on Nerves,” by 
Emily C. Davis, Science News-Letter (Wash- 
ington, D. C.), volume 11, pages 221, 227-228 
(April 9, 1927). 


New York Electrical Society 


electromagnetic waves, essentially simi- 
lar to those used in radio, as carriers of 
heat energy and to attain high tempera- 
tures without contact with flames or 
with electric arcs, has already been dis- 
cussed in PopULAR Rapio.* Oscillations 
generated by any variety of electric 
oscillator are run through a coil so 
placed that the electromagnetic field pro- 
duced is absorbed more or less com- 
pletely by some conducting object. Eddy 
currents produced in this object generate 
the heat. In Dr. Rentschler’s arrange- 
ment of the apparatus either a mercury 
spark-gap feeding a transformer may be 
used as the source of energy, or a 
vacuum-tube oscillator may be employed. 
In either case the “radio power” thus 
generated is allowed to enter a vacuum, 
where it reacts with and heats the ma- 
terial on which the operation is to be 
carried out. 

One practical accomplishment already 
realized is the production of thorium and 
uranium in solid metallic form, so that 
wires, rods or other objects may be made 
of these metals. As Dr. Rentschler dem- 
onstrated to the New York Electrical 
Society in a series of spectacular experi- 
ments, these remarkable metals have so 
great an affinity for the cxygen of the 
air, as well as for other gases, that it is 
virtually impossible to keep the metals 
from taking fire and burning up like 
tinder if they are heated in the air. 


e “e “Melting Metals by Radio,” by E. F. North- 
tup. Poruiu Rapio for May, 1924, pages 430-437. 


A PROPHET OF CHEMISTRY BY RADIO HEAT 


In demonstrating his high-frequency, high-vacuum furnace to the 
New York Electrical Society, Dr. Harvey C. Rentschler, Director of 
Research of the Westinghouse Lamp Company, predicted that new 
chemical reactions not possible in ordinary laboratories will be pos- 
sible by the application of radio-generated heat inside a vacuum. 
A whole new field of chemical research is opened. Dr. Rentschler 
is holding a small vacuum bulb containing chemicals which will 


react when the radio power is turned on. 


In the background are the 


two mercury -spark-gaps of the generator. 


It is possible to prepare the metals 
by the reduction of their compounds with 
various chemicals. This yields powdered 
metal. Theoretically, this powder then 
can be fused into a solid lump, to be 
handled as other metals are. There is, 
however, the grave practical difficulty of 
inflammability. So soon as the powdered 
thorium or uranium is heated, even by 
the flame of a match or with an electric 
spark, it takes fire almost as though it 
were gunpowder. Many samples of 
uranium powder have thus gone off acci- 
dentally, Dr. Rentschler said, while at- 
tempts were being made to reduce the 
material to more solid and less inflam- 
mable forms. 

This is the kind of problem for which 
the radio furnace is especially suitable. 
The inflammable metallic powder is 
packed into a crucible made of the dif- 
ficultly fusible oxide of thorium called 
thoria. Crucible and powder are then 
placed inside the vacuum bulb of the 
radio furnace and subjected to the field 
generated by the oscillations in the coil 
of wire surrounding the crucible. The 
heat generated inside the metallic pow- 
der promptly melts this to a coherent 
metallic button. Since the melting takes 
place in a vacuum, with no oxygen pres- 
ent for the metal to combine with, no 
loss by burning occurs. The coherent 
metal, whether of thorium or uranium, 
possesses so much less surface in propor- 
tion to its mass that it does not burn in 
air, but remains reasonably unaffected. 
Wire, plates, rods and other forms have 
been made from both of the metals and 
are expected to find important uses. 


There are many chemical possibilities, 
Dr. Rentschler went on to say, which 
have never been well explored because 
the reactions concerned require both 
heat and vacuum. Sometimes the vac- 
uum is necessary because the presence 
of air, inescapable in ordinary laboratory 
operations, prevents or alters some fea- 
ture of the reaction as it does in the 
heating of powdered thorium or uranium. 
In other instances the vacuum is neces- 
sary because some product of the re- 
action is to be set free in the form of 
vapor, which may be possible only at 
reduced pressure. 


It is probable that most of the chemi- 
cal reactions possible at ordinary pres- 
sures and in the open air have been ex- 
amined, superficially at least, in the thou- 
sands of chemical laboratories now in 
operation all over the world. But that 
does not exhaust the possibilities of 
chemistry. Dr. Rentschler demonstrated 
to the Society several chemical reactions 
impossible under these ordinary condi- 
tions but which occur readily in the 
vacuum furnace. One of these was the 
production of pure metallic potassium, 
im the form of a vapor which condensed 
instantly to a brilliant mirror on the in- 
side of the vacuum bulb in which the 
reacting materials had been placed. 
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‘Aerovox Wireless Corporation 
70 Washington Street 
Brooklyn, New York 


Gentlemens 


From time to time our laboratory has made careful and constructive 
tests on the condensers manufactured by your company for use with our 
type B“ rectifier in B-Power Supply Units, for use with the BH“ 
rectifier and in B-Power Supply Units and in "A-BeC® Units using 
both the "BH" and BA“ 550 milliampere rectifier. 


Manufacturers of high quality BePower Units have realized that 
en adequate safety factor in condenser construction is essential for 
continuous satisfactory service end your efforts to develop a high 
quality condenser will undoubtedly react to the mutual benefit of those 
now interested in the socket power field. 


From the results of our tests we are glad to recommend your 
condensers, to manufacturers interested in the development of quality 


BePowoer Units. 


Sincerely yours, 


EROVOX 


70 Washington Sweet Brooklyn, N. Y. 
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Exclusively Li- 
censed ech- 
nidyne Corpora- 


l : 23 1593658. 
— Accuracy 
Endures 


ROYALTY VARIABLE 
HIGH RESISTANCES 


Wherever a high resistance is re- 
quired insist on Electrad Royalty. 
These resistances control volume 
and tone with remarkable accuracy 


for the life of the set indefinitely. 


A range for every pur- 
pose—11 in all. Type E 
$2.00. All other types 
$1.50. £ 


Write for free hook-up circular 


At your dealers 


175 Varick Street, Dept. 59 
* New York, N. Y. 


ELECTRAD 


oved by Porurar RADIO LABORATORY 


RAYTHEON MANUFACTURING COMPANY 
MAKERS OF RELIABLE RECTIFIERS. 


CAMBRIDGE, MAS & 


Attention of Mr. S. 1. Cole 


The performance of these condensers has been entirely satise 
factory when used in these cirouits and the actual measured oepacitance 
has not varied from the rated value more than three percent. 


The non-inductive type of construction used im your condensers 
41s highly recommended for these circuits as our tests show filter 


circuits using this non-inductive type of capacitance to have greater 
efficiency for a given number of microfarads uses. . 


(CARE AONE WATTERANCO 


tarch 31, 1927 


RAYTHEON: MANUFACTURING COMPANY 
by . 


D. E. Replogle 
Sales Engineer. 


No matter whether you want to 
improve a set you now have or build 


anew one ~ get this book first. Tells 
how to build the latest one, two and 
three dial receivers - 5 to 7 tubes. 


Joe PREPAID 
GEARHART SCHLUETER, C 
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THE BIG WONDER 


RACON 


EXPONENTIAL 


Sound Chambers 
for 
TRUE ORTHOPHONIC 
REPRODUCTION 


(Mfd. under U. 8. Pat. 1501032 and 1507711) 


Every RACON Horn is acoustically cor- 
rect in design and faithfulness of repro- 
duction, regardless of SIZE. Every 
RACON Horn is made along lines con- 
forming to the latest EXPONENTIAL 
theory of design. 


THE LITTLE WONDER 


Type OB 1315 
Air Colu umn, 104 inches 
Bell 187 x 24”; Depth 13” 
The RACON Process assures uni- Type OB No. 317 
formity; Strength; maximum qual- ir Elu umn, 60 inches 


Ai 
Bell 6” x 15”; 
For further detasls address 


RACON ELECTRIC COMPANY, Inc. 
18-24 Washington PI., New York, N. Y. 


ity; minimum weight. Depth 10” 


Are You Planning to 
Use the New Alternat- 
ing Current Tubes? 


Those who are planning to 
build new A. -C. receivers or 
convert their old receivers by 
the use of A. C. tubes will do 
well to follow the activities of 
the PopuLAR Rapio Laboratory. 
Our Laboratory experts are 
now planning and building full 
A. C. receivers of every type 
and this work will begin with 
this issue of Poputar Rapio 
and will be described in full 
detail in the forthcoming issues. 
These new numbers of Popu- 
LAR Rapio will make radio 
history and those who are not 
subscribers will be wise to 
place a standing order with 
their news-dealer for a copy of 
PopULAR RADIO. 

Of course, it is always better 
to subscribe at $3.00 a year and 
be SURE of receiving your 
copy. 


NO RADIO UNIT 
IS ANY BETTER Z7 
THAN ITS COIL 7 


The performance of Battery Elimi- 
nators, Audio Transformers, Loud 
Speakers, and all other Radio Units is 
in exact ratio to the efficiency of their 
windings. It’s the Coil that does the 
work! 

Nearly all leaders in radio and radio 
arts use Dudlo Coils because they 
now their superiority. 


DUDLO 


Dude Manufacturi E Corporation 
FORT WAYNE, | INDIANA 


Subscription Dept. 


POPULAR RADIO, Inc. 
627 West 43rd Street, New York, N. Y. 
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Noises From Northern 
Lights 

Many observers in northern latitudes 
have reported from time to time that 
they not only could see the aurora bo- 
realis but could hear it, as the heavenly 
display is accompanied by clear hissing 
or crackling sounds, not merely in the 
earphones of a radio receiver but in the 
open air. 

As the electric discharge which is be- 
lieved to constitute the aurora is known 
to occur some one hundred or two 
hundred miles up in the air, this report 
of the noisiness of the display has sel- 
dom been taken seriously by the scien- 
tists. It seemed impossible that any 
noise which might be produced in the 
upper air could reach as far downward. 

As has happened in so many other 
instances, it now turns out that the 
theoretical scientists were wrong and 
that the actual observers were right. A 
scientist of distinction, long experienced 
in auroral observations and whose word 
will be taken without question by his 
peers, has heard the sound of the aurora 
for himself. This fortunate observer is 
Professor Hans S. Jelstrup, of the Nor- 
wegian Geographical Survey, at Oslo. 
On the evening of October 15, 1926, 
while engaged in astronomical obser- 
vations on a hilltop near Oslo, Professor 
Jelstrup and his assistant noticed a 
“faint whistling sound, distinctly un- 
dulatory, which seemed to follow exactly 
the vibrations of the aurora.“ 

It is still unthinkable that any sounds 
from the actual aurora should be carried 
through the air from the enormous 
heights at which these discharges occur. 
Furthermore, that hypothesis would be 
inconsistent with the observation of Pro- 
fessor Jelstrup that the sounds heard by 
him undulated in intensity in agreement 
with the variations of the aurora. The 
explanation which Professor Jelstrup 
suggests and which seems likely to be 
the true one, is that the electric dis- 
charges of the aurora cause induced 
electric charges on the eaves of houses, 
the branches of trees and other objects 
on the surface of the ground. A multi- 
tude of small sparks, escaping from 
these objects, can then be blamed for 
the hissing noises. 

Recent newspaper dispatches from 
Switzerland announced that the fire de- 
partment of a town in that country 
turned out one evening recently because 
of a glare of aurora in the sky which 
someone mistook for a fire. Now that 
the aurora has been proved to be noisy 
as well as brilliant, it is in order for 
some town to report that the aurora 
turned out the firemen by making them 
think that they heard the fire whistle. 


«The Aurora of October 15, 1926, in Nor- 
way and Sounds Associated With It.“ by Hans 
S. Jelstrup. Nature (London), volume 119, page 
45 (January 8, 1927). There is a report of 
the same occurrence, presented by Professor 
Jelstrup to the French Academy of Sciences, 
throu 4 General Ferrie, in Comptes Rendus de 
l'Acadtmie, des Sciences (Paris), volume 189, 
pages 159-160 (January 17, 1927). 
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ghis aph shows the te marvelous Bridge Tube Tester in use 
ory 


K RADIO Labora 


means for charting tube 


How to Buy Vacuum Tubes with Safety 


T is obvious that no radio receiver can be 
better than its vacuum tubes, for it is in its 
vacuum tubes that the vital processes of 

detection and amplification take place. Here 
quality is gained or lost and sensitivity be- 
comes a fact or a mere fancy. 

If one could accurately visualize the deli- 
cate action taking place within the void spaces 
of this master device, one might have more 
respect for it and certainly more caution in 
making his future purchases, for vacuum 
tubes, unlike collar buttons or toothpicks, 
require at least an intelligent understanding 
of their great importance. 

The Poputar RADIO Laboratory, fully 
aware of its obligation to its readers in assist- 
ing them to purchase vacuum tubes wisely 
and with the absence of doubt as to perform- 
ance, is using in its tube testing work, ap- 


paratus of the most modern character. It is 
a matter of minutes for the PopuLar Rapio 
engineers to read the complete pedigree of a 
vacuum tube; its amplification constant, plate 
impedance, mutual conductance, space cur- 
rent and plate voltage are almost instantly 
discernable with the Special Bridge Tester. 
This highly specialized method of examina- 
tion is applied to the products of all tube 
manufacturers, and only those successfully 
passing these tests may use the columns of 
PoruLAR Rano. 


Such constant vigilance on the part of the 
Laboratory permits the reader to purchase 
vacuum tubes advertised in the columns of 
PoruLAn Rapio with the comfortable feeling 
that the article is fully worth the price paid 


for it and that, used under the proper condi- 
tions, it will render satisfying service. 


A list of approved vacuum tubes will be =} 
plied to those sending a self-addressed envelope. 


POPULAR RADIO, INC. 
627 West 43rd Street 
New York, N. Y. 


Page 81 


Page 82 


Model A. C. 20 
Heighe, including base, 21 in. 


Far ahead of to- 
day's accepted 


standards — the new 
Amplion Cone with M.A.1 
type unit 


In quality of reproduction 
it sets a new high mark 
for others to strive for 


S remarkable reproducer has an 

unusually wide musical range due 

to the striking developments embodied 
in the new Cone Unit. 


One important feature of this unit is 
the felt-lined stylus protection bar which 
serves a double purpose. First, it pro- 
tects the stylus itself against any pos- 
sible injury. The fele lining, or stylus 
anchor, neutralizes the harmonics of 
the stylus itself. 


This model employs a new principle in 
Cone construction—a 14" cone being 
mounted on an 18" sound board which 
extends toward the center in back of 
the cone to form a resonating chamber. 
The unit, cone and sound board are 
assembled on a rigid bronze bracket 
with a handsome bronze base. 


The sound board is finished in dark 
walnut, which, with the gold-finished 
cone in the center, gives this instrument 
both graceful beauty and dignity. 


Write to us for price list and 
literature illustrating and de- 
scribing the new Amplion line. 


THE AMPLION CORPORATION 
OF AMERICA 
280 Madison Ave., New York City 


The 5 Corporation 
anada Ltd., Toronto 
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ONE OF THE WORLD’S MOST INDEFATIGABLE FANS 
Not content with listening in at home, Harry L. Paige, a deep-sea 


diver of Corpus Christi, 


exas, takes his radio receiver to work with 


him. He installs it on the float, attaches a fifty-foot extension cord 

to his headphones, tunes in—and descends beneath the waves of 

Corpus Christi Bay, bringing the ether waves down with him. 
He reports that he gets good reception. 


BROADCAST LISTENER 


Comments on radio programs, methods and technique 
rom the point of view of the average fan 


By RAYMOND FRANCIS YATES 


Do Radio Fans Tune In on 
Lectures? 


A CONTEMPORARY of ours recently 
raised the question, Is radio educa- 
tional?“ 

Whether it was his aim to instigate a 
controversy that he might stimulate in- 
terest in his writings or whether he was 
genuinely desirous of putting the question 
to a vote, is best known to himself. Be 
that as it may, the matter will bear some 
thought. We have, since the first wheeze 
of KD RA stimulated the fancy of the 
editor of the Pittsburgh Post, been 
strongly suspicious that radio pictured 
in the röle of a college professor was a 
large and mushy piece of hokum. 

That the average American broadcast - 
ing station offers some facilities for 
academic self- improvement cannot be 
denied, but does the broadcast listener 
want to take advantage of those facil- 
ities? That is just the point. He cares 
not a tinker's dam about them. No one 
understands this more than our broad- 
casters, and nothing proves it more con- 
clusively then the evening programs of 
our studios. Mark the number of lec- 
tures. What is the ratio of educational 
lectures to music? It's small, and it is 
getting smaller. No studio manager is 
so dense that he cannot sense the wan- 
ing interest in “educational programs — 
meaning, in this case, lectures. People 
buy radios to be entertained, and the 
average listener jumps a station with a 


lecturer as quickly as he would drop a 
hot soldering copper. 

Forcing an educational program of this 
type is suicidal to a broadcasting station. 
A ten-minute check-up on radio circula- 
tion will prove that; WJZ tried it, 
WEAF tried it. Although their mate- 
rial was excellent, bearing the stamp of 
Columbia and New York Universities, 
both the programs were flops and the 
stations, although by no means deserving 
it, lost listeners during these periods. 

The public simply does not want to 
be educated by college professors. If it 
did, all our studios would be moved to 
the lecture rooms of our universities and 
sedate professors of English and rhet- 
oric would replace the present crop of 
smart announcers. 

The public made radio what it is today 
and many moons are going to pass before 


it changes it. 
* ** 


Mr. Vorhees Shows the Way 


THERE has come to the air recently 
over WJZ’s wave a brand of popular 
music that is ravenously captivating both 
in orchestration and rendition. This de- 
licious stuff is put out by “Don Vorhees 
and his Earl Carroll Vanities Orchestra,” 
as the announcer says it. 

Vorhees has got the knack of making 
the most banal trash enormously accept - 
able. His formula seems to be that of 
washing the face of the old stuff in such 
a delightfully entertaining way that it 


All apparatus advertised in this magazine has been tested and approved by PorulARx RADIO LABORATORY 


eludes identification and leaves the lis- 
tener with the impression that he has 
listened to an entirely new creation, or, if 
not a new creation, at least one almost 
wholly transformed. Not once have we 
heard Mr. Vorhees’ orchestra play a con- 
ventional bar, and the marvelous inge- 
nuity he displays in making his selections 
is refreshing. For several months we 


have made it a point to be in his audience 


at 7.30 each Saturday night and not once 
has he lugged out one of the battered 
numbers that have descended to the 
level of radio habits. 

Where Vorhees put his hand on this 
stuff we do not know, but the fact re- 
mains that, unlike so many other of our 
popular musical freshies, he always ap- 
pears with unusual numbers dressed up 
in a new and enjoyable way. 


* * 


A Novel Stunt 


ALTHOUGH it bore the tag of a suc- 
cessful manufacturer of automatic hot- 
heaters from the hinterlands of Pennsyl- 
vania, the recent effort of WJZ to famil- 
iarize the radioatti“ with the musical 
monkey-shine of the Broadway shows 
was certainly a brilliant attempt to 
escape the conventional air practice. It 
was an imaginative and rather in- 
geniously managed tour of the New 
Vork playhouses and the best music of 
each was broadcast. 

Once more somebody did some think- 
ing beyond Songs of Yesterday” and the 
big idea of an hour of negro spirituals 
with white talent from the First Baptist 
Church. 


* $ 


What Ether Waves Do to 
Save Good Voices 

THE radio did very badly with Marion 
Talley’s voice during a recent Victor 
Hour. Either that or Miss Marion did 
very badly with her own voice. At 
times it sounded frightfully nasal and 
at other times it possessed all of the 
delicate qualities of music from a “sweet 
potato.” 

Of course, we should like to believe 
that the young lady’s voice does not 
microphone well—an entirely reasonable 
theory. In singing one familiar song 
she reminded: us, by contrast alone, of 
the beautiful way in which Caroline 
Andrews of the Capitol sings it. 

It is known that the microphone treats 
some voices very badly and flatters oth- 
ers. The radio should not be taken as 
the final criterion in judging a singer’s 
voice. But with the growing popularity 
of broadcast entertainment the “radio 
voice” is becoming almost as important 
as the “auditorium voice.” And it does 
seem that the broadcasts wherein our 
prima donnas make a very bad score 
greatly outnumber those in which they 
justify their high and mighty position 
in the “highbrow” realms of music. 


$75 WEEK 


BUILDING 


RADIO SETS & 


—in your spare time 


OIN the Radio Association of America. 
‘Learn how to build and repair radio sets. 
The Association will train you—start 

you out in business if you wish. Be the radio 
doctor of your community. $3 an hour up- 
wards easily made. Radio offers you a big 


money-making opportunity right now. 
' Earns $500 in Spare Hours 


“I have at last found myself, writes Lyle 
Follick, Lansing, Michigan. “I have already 
made over $500 building radio sets after work- 
ing hours. Werner Eichler, Rochester, 
N. V., writes, “I have made over $50 a week 
in my spare time. 

Our members are starting radio stores, in- 
creasing their salaries, securing better posi- 
tions, earning big money for the most enjoy- 
able kind of spare-time work. 


What a Membership Means 


A membership in the Radio Association of 
America gives you the most up-to-date and 
thorough training in the Science of Radio. 


You're taught how to build and repair all 
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kinds of sets. You receive the privilege of 
buying parts at wholesale prices. 
You're helped to make money. 


Join the Association Now 


If you're interested in Radio for either 
pleasure or profit, join the Association with- 
out delay, because we have a plan whereby 
your membership may not—need not—cost 
you a cent. Only a limited number of these 
memberships are acceptable. Write now for 
details. Write before it's too late. 


This Association has prepared a beautiful book that 
gives figure-facts regarding the profit possibilities of the 

dio Industry, the purpose of the Association, and the 
details of the Special Membership Plan. 


Mail This Coupon 


È RADIO ASSOCIATION OF AMERICA 
g Dept. PR- 4513 Ravenswood Avo., Chicage 
| 


Send me your book and details of your Special Mem- 
8 bership Plan. = 
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Heavy Duty Wire Wound 
Rheostats- Potentiometers 


Designed especially for heavy cur- 
rent control. Impossible to break 
down under high temperatures. No 
fiber to warp or to burn out. All parts 
riveted or spot-welded together. Lim- 
iting factor is the fusion point of the 
Nichrome or Advance Wire used. 
These units dissipate over 50 watts at 
482 degrees Fahrenheit. Diameter 2 
inches, single hole mounting. 


500 ohm Centralab Power Rheo- 


stat. . $1.25 
150 ohm Centralab Power Po- 
tentiome ten 1.50 


At your dealer's, or mailed direct. 


Central Radio Laboratories 
17 Keefe Avenue Milwaukee, Wis. 


AD 


profits without increas- 


HARRY ALTERS 


New Wholesale 
RADIO BOOK 


Minute- Man“ 
shipping service 
means quicker 
turnover for radio / 
dealers — bigger / 
businessand more 


ing your capital investment. 


Everything in RADIO 
at BED-ROCK PRICES 


made possible by cash buying and 
cash selling. If it is used in radio 
and isa reputable product, we have 
it. Send now for catalog. 

Note: We sell radio retailers only 


Ghe Harry Alter Co. 


CHICAGO 


1734 Michigan Avenue 
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FROST-RADIO 


De Luxe 400-Ohm Resistance Unit 
Specified for Amertran Power Pack 


HE new Frost-Radio De Luxe 

400-ohm Resistance Unit, with 
windings on genuine Bakelite re- 
astance strip, has been specified for 
the Amertran Power Pack. This unit 
gives wonderfully smooth control, 
and has less than half the resistance 
per turn of any other on the market. 
Air-cooled type, with Bakelite pointer 
knob. Order from your dealer to- 
day for your new Amertran Power 
Pack. Ask for No. 1824, 400-ohm 
Frost-Radio Resistance Unit. 

List: $1.25 


HERBERT H. FROST, Inc. 


Main Offices and Factory 
ELKHART, IND. 

Washington, D. C. 

Pittsburgh 

New Orleans 

St. Paul 

Buenos Aires 


Philadelphia 
Los Angeles 


AS USUAL 


is ready for the 
latest developments 
in the industry 


The New 
R. C. A. 


Cunningham 


and other 


A. C. Operated Tubes 


Rheostats, Potentiometers, 
Adjustable Resistors (semi- 
variable) 


Ask your dealer 


In Canada: Carter Radio Co., Ltd., Toronto 
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The Flood of Sentimental 
Songs 

THE reminiscent program filled with 
the goofy sentimental songs of another 
day is, for the present at least, aces high 
with the program engineers who pre- 
scribe the broadcasting diet. 

The epidemic of old favorites” has 
been raging as it never raged before, and 
rarely does an evening pass that the 
wearied searcher for meaty entertain- 
ment is not called upon to share in the 
revival of ditties that, in days past, were 
A No. 1 ammunition for whiskey tenors 
in the maudlin stages of the old-fash- 
ioned Saturday night bat. These dolo- 
rous memories of the nineties might be 
immensely popular if used in home- 
opathic doses, but daily application is 
a bit too much to relish without objec- 
tion. Heaven knows the average song 
is goofy enough without making any 
sustained effort to select the most sen- 
timental ones! It’s all very pretty and 
very sweet and very Bertha-M-Claylike 
to be implored by an announcer shed- 
ding onion tears to turn back the tat- 
tered, yellow pages of memory scented 
with withered roses—but, after all, it’s 
banal stuff. It shows as few other 
things show what a powerful small 
amount of creative thought is being put 
into programs by those responsible for 
their acceptance. 

Sentimental slush may have been sure 
fire once, but unless we're shooting wide 
of the mark, it compares very, very 
favorably with the popularity of bed- 
time stories at the present writing. 


* * 


Real Humor on the Air 


WHILE the fact remains that the radio 
is sorely in need of something sub- 
stantially and potently more humorous 
than the wise-cracking of studio sheiks, 
the situation has found some relief dur- 
ing the past few months by the constant 
appearance of such capable comedians as 
the Record Boys (WJZ) and Sam and 
Henry at WGN. We wish especially to 
commend the Record Boys, Sammy 
Stept, Frank Kamplain and Al Bernard, 
for they have, to our way of listening, 
succeeded with a brand of negro dialogue 
that is nothing short of outrageously 
funny. Since their first appearance we 
have been leaving the dinner table at the 
salad for fear of missing a single line of 
their chatter. 

Dialogue well done may be worked up 
into a type of humor that is very ac- 
ceptable on the radio, and we have yet 
to find better and more conspicuously en- 
tertaining masters of it than the Record 
Boys. One may laugh heartily at their 
puns without feeling ashamed for having 
permitted them to slip by one’s guard. 

We have yet to catch these fellows 
uttering a studied word or a line that is 
not deliciously spontaneous and delight- 
fully humorous. 


POPULAR RADIO 
DEALER AND 
JOBBER LISTS 
AVAILABLE TO 

MANUFACTURERS 


The Service Bureau 
of PopULAR RADIO 
is able to place at 
the disposal of radio 
manufacturers a list 
of over 21,000 radio 
dealers, 3,926 radio 
manufacturers, 
1,746 jobbers and 
326 manufacturers’ 
representatives. 
These addresses are 
immediately avail- 
able for circulari- 
zing prospects for 
new Fall lines, and 
more detailed in- 
formation and rates 
will be gladly sup- 
plied to those who 
wish to take advan- 
tage of what is 
without doubt one 
of the most care- 
fully kept lists at 
present offered for 
use. 


Address all inquiries to: 


Service Bureau 


POPULAR RADIO, Inc. 


627 West 43rd Street 
New York, N. Y. 
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RADIO 


PARTS— ACCESSORIES 


A Plea for Fewer 
“Announcements” 

WJZ, now the potential nucleus of a 
great national chain, has restored a 
practice which, to our mind, marks it 
as something in the way of a novice in 
the matter of presenting its program to 
the listener. 

Instead of minimizing the work of its 
announcers, instead of making the an- 
nouncer what he should be, a mere 
necessity, it attempts to glorify him and 
to make of him a positive luxury. In- 
deed, WJZ has originated the perfectly 
preposterous practice of having one 
announcer introduce the next, just as 
though announcers needed to be intro- 
duced. On one occasion the sanguine 
Mr. Cross announced the always auda- 
cious Mr. Sherris, and Mr. Sherris, gra- 
ciously informing the audience that 
it was listening to WJZ, announced 
further that Mr. So-and-So would ad- 
ministrate next. And this all in the 
bare space of a minute or less! 

Some day, perhaps, WJZ will learn 
that the great American radio audience, 
leaving out the frantic old maids, the 
high-school mush-note writers and the 
lady whose husband does not under- 
stand her, wants entertainment on the 
hoof and that it is not especially in- 
terested in anything that announcers 
have to offer aside from good articula- 
tion and perhaps just enough sense to 
know when the time has come to stop 
talking. 

* * 


A Unique Stunt 

Id their effort to transcend what have 
become the commonplaces of the air, a 
few of our broadcasters are resort ing to 
devices that, appraised by their in- 
trinsic value as producers of entertain- 
ment, make the commonplaces ripe with 
divertissement. 

One of the most annoying of these 
new practices is that of asking the lis- 
teners to imagine they are this or that 
or that they are here or there. 

If you are not asked to imagine that 
you are in an airplane or attending the 
coronation of Henry the VIII, you are 
called upon to listen to impossible sto- 
nes that go to make up the continuity of 
the weekly program of some catsup 
manufacturer. 

The exploits of Don Amaizo are cited 
as a good 12-pound example. In this 
program the millions of listeners in the 
second largest chain are presented with 
instalments of a romantic piece of clap- 
trap that would not hold the attention 
of a nitwit. Not only the substance 
but the method of reading those episodes 
of the dashing Don Amazio remind us, 
for all the world, of the first time that 
we were exposed to the “Wizard of Oz” 
through the condescension of our school 
teacher in the third grade. 


If our broadcasters must resort to the 


imaginative assistance of the listeners, 
let them do it on rare occasions and let 
them do it more adroitly. Only once 
during the past six months have we 
managed to tap a program wherein we 
were asked to “imagine” and where, con- 
trary to what we had been educated to 
expect, the attention value“ ran away 
up to 78 degrees. The pick-up came 
from the Long Island studios of the 
Famous Players-Lasky Corporation. The 
audience was supposed to be eavesdrop- 
ping on the making of a new Richard 
Dix picture. While the whole thing was 
a gross piece of advertising, it was so 
cleverly done that had Mr. Lasky come 
to the microphone at the end of the per- 
formance and asked us to subscribe to 
his stock he would have found us in a 
mood to forgive him. The whole 
atmosphere of the great Long Island 
Studios was available. 

And Graham MacNamee did an ex- 
ceptional piece of descriptive announc- 
ing. 

* * 


The Stupefying Hand of the 
Censor 


EITHER a certain station is becoming 
stupidly chauvinistic or it timidly blue 
pencils anything that might not conform 
with the 34-inch moral gauge of the 
Methodist fathers. 

When a certain politician of New 
York attempted a sensible, accurate 
eulogy of George Washington from that 
studio, a puritan censorship descended 
upon him and prevented him from say- 
ing anything that would destroy in the 
smallest extent the national hokum that 
has been piled sky-high around our first 
President. Washington has long since 
ceased to be a man. He's a legend—an 
impossible, pure-minded simp who never 


took a drink, never told a lie and never 


did a thing that would make of him 
anything more virile or strong than a 
sex-complexed weakling. 

Yet XYZ believes that this is the 
picture that its audience wants. In de- 
fense of its position it offers up the 
excuse that it has a diversified audience 
“whose prejudices it must respect.“ 
Naturally, it ignores those of its listeners 
who want to appraise Washington as a 
man and not as an angelic dunce. 
Imagine, if you will, such a man suffer- 
ing the mental and physical torture of 
Valley Forge or any of the great cam- 
paigns engineered by the Commander- 
in-Chief of the American Forces! The 
whole thing becomes preposterous. 

If this idiotic blue-penciling of history 
is the index of the rigorous puritan cen- 
sorship that might be expected to follow 
it, we can rest assured that radio, one 
of the finest scientific flowers of the 
human intelligence, 1s doomed to the 
hands of the bigots. What radio has to 
fear most is coming to pass, and that is 
its use as a medium for propaganda. 
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AND SETS 
Distributors Since 1919 


WE MERCHANDISE THE FOLLOWING 


LINES: 


All-American Radio Corp. 

Allen-Bradley Co. 

American Hard Rubber Co. 

Amsco Products, Inc. 

Balkite (Fansteel Prod. Co., Inc.) 

Barkelew Elec. Mfg. Co. 

Benjamin Electric Co. 

Birnbach Radio Co. 

Brach Manufacturing Co., L. S. 

Carter Radio Company. 

Central Radio Lab. (Centralab). 

Crosley Radio Corp. 

Daven Radio Corporation. 

Deutschmann Company, Tobe. 

Dubilier Condenser Corp. 

Durham Co. 

Eby Manufacturing Co., H. H. 

Electrad, Inc. 

Fahnestock Electric Co. 

Fleron & Son, Inc., M. M. 

Frost, Inc., Herbert H. 

Gilbert Company, A. C. 

Herald Electric Company. 

Interstate Electric Co. 

Jefferson Electric Mfg. Co. 

Jewell Elec. Instrument Co. 

Karas Electric Company. 

Majestic (Grigsby-Grunow-Hinds 
Co.) 

Martin Copeland Company. 

Mueller Electric Mfg. Co. 

National Carbon Company, Inc. 

National Company, Inc. 

Perrine Quality Products Corp. 

Radio Engr. Laboratories (REL). 

Radio Corp. of America. 

Radiall Company (Amperites). 

Remler (Gray & Danielson Mfg. 
Co.) 

Samson Electric Company. 

Signal Electric Mtg. Co. 

Silver-Marshall, Inc. 

Steinite Laboratories. 

Sterling Manufacturing Co. 

Thordarson Elec. Mfg. Co. 

Weston Electrical Instr. Corp. 

Yaxley Manufacturing Company. 

And many others. 


DEALERS: Send for Our 1927-1928 Large 
400 Page Profusely Illustrated Catalog 


F. D. Pitts Company 


219-A Columbus Avenue 


BOSTON, MAsS8S., U. S. A. 
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Complete A. C. Operation 
a Practical Reality 


For the past several seasons the trend has been toward complete battery elimination 
Many satisfactory plate supply units operating from A. C. have been developed, but filament 
operation from an A. C. source has presented more of a problem due to the larger currents 
required and increased expense in the rectifier and filter circuit. 

The newly announced A. C. tubes offer an excellent solution to this problem. 


TYPE 440-A LOW VOLTAGE TRANSFORMER 


The Type 446-A Transformer supplies voltages for all 
popular A. C. tubes and sufficient current for all ord:- 
nary receiver requirements. The following voltages an! 
currents are available: Pri. 115 V (for ‘lines 105-125) 
60 cycles. 


‚—ͤ—ͤ— 6 6 „66 „6666650 


G — ͥ 2 — 


‚—U—U— 7775733332 


TYPE 438 SOCKET 
The new type UY-227 or CX-327 detector tube has a 
separate heating element and requires a mocks designed 
to take the new five prong base. 
Type 438 SOckeeeůt᷑u᷑u $0.50 


TYPE 439 RESISTANCE — 


The new A. C. tubes require a resistance with center- 
tap across the filament. The Type 439 resistance is 
5 tle to any type of socket. 

Type 439 Center Tap Resistance......... $0.60 


TYPE 410 RHEOSTATS 
The new A.C. tubes require low resistance rheostats 
capable of carrying ample current. 


TYPE 440-A 


Resistance Current Price 
5 ohm 3.5 ampere $1.25 
1.5 ohm 2.0 ampere 1.25 TYPE 410 


Write for diagram showing how to adapt the filament wiring of the popular type of receiver 
to A. C. operation by use of General Radio parts especially designed for this purpose. 

Your local dealer should have the necessary parts in stock. 

If he is unable to supply vou with all the items required, we shall be glad to send them to 
you prepaid upon receipt of list price. 


GENERAL RADIO CO., Cambridge, Mass. 
= r oo 


v 


Licensed by Rider 
Radio Corporation. 
Pats. Pend. Pat- 
ented 5-2-'16. Pat- 
ented 7-27-'26. 


Power Radio 


The Ultimate 
in radio 


Reproduction 


Your house current 
operates it 


BATTERIES 


To Stop 


“Phasatrols” 


A true balancing device for 
Radio frequency amplifiers 


Radio fans everywhere are pre- 
paring for perfect Summer re- 
ception. They are equipping 
their receivers with Phasatrols, 
the marvelous new Electrad in- 
vention which puts an end to 
squeals caused by radio fre- 
quency oscillation. 


CHARGERS 
LIQUIDS 
HUM 


Booklet showing how to in- 
stall Phasatrol free upon re- 
quest. Send for your favor- 
ite circuit with Phasatrols. 


Price - - $2.75 


At your dealers, or write 
Dept. 58, 175 Varick Street 
New York, N. Y. 


Distributors write for 
territory 


Nassau RADIO Co. 


60-A Court Street 
Brooklyn, New York 
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A New Broadcaster That 
Knows How 


WHEN WABC picked up its traps and 
moved from the quiet of Richmond Hill, 
Long Island, to a spiffy new studio within 
the range of a taxi’s klaxon from Carne- 
gie Hall, we inclined toward the opinion 
that here was just another broadcaster” 
coming to town, with nothing more laud- 
able up its sleeve than the prospect of 
soliciting the attention of concert singers 
and temporarily embarrassed instru- 
mentalists who had previously balked at 
a subway excursion to the fringes of 
Brooklyn. 

Subsequent developments have forced 
us to revise this opinion, and we are now 
willing to admit that WABC is one of a 
precious few studios that form the 
nucleus of polite broadcasting in these 
United States. 

And WABC has something more sub- 
stantial in its fibre than a thin veneer of 
good manners. The majority of its pro- 
gram features are tasty and polite and 
the work of its announcers is always well 
within the confines of decency and 
propriety. 

WABC, among other things, has been 
careful to recognize the limits of broad- 
casting, as the following statement from 
its publicity department shows: 


“It is a well-known fact, which no doubt 
all broadcast listeners have discovered 
from their own experience, that large or- 
chestras playing in large halls cannot be 
broadcast well at the present time. Prob- 
lems of balance and volume, problems re- 
sulting from too much resonance, echoes 
and other extraneous noises make the 
broadcasting of large groups of instruments 
or singers exceedingly difficult. Results so 
far have been only mediocre, and it is 
therefore the belicf of the Atlantic Broad- 
casting Corporation that for the present, 
at least until further progress is made in the 
art, that best results in the broadcasting of 
a large orchestra such as the New York 
Philharmonic can be secured by setting up 
ideal conditions in the studio and then 
utilizing a sufficient number of the master 
musicians of the orchestra to gain the 
necessary variety and color without bring- 
ing into the problem the so-far unsolved 
difficulties of excess volume. An excess 
volume is needless, causes blasting, and to 
the ear of the broadcast listener is far 
from pleasing.” 


Those who share the peculiar spell 
of the radio must agree that this is not 
the mere ravings of a publicity man; 
it is an engineering fact. 


The feat of perfect transmission from 
such sources involves more than the 
planting of a microphone on a window- 
sill; and while we have listened to a few 
perfect examples of it, they come about 
as often as snow in June. If broad- 
casting ever descends to its soupiest 
reaches, it happens when an inex- 
perienced broadcaster sallies forth to 
pick an outside event with a fifteen-dollar 
speech amplifier and a bundle of bell 
wire. Some of the best studios in the 
business have an extremely bad score, 
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and yet, in the face of it, the thirty-five- 
dollar-a-week engineers of the washing- 
machine stations will tackle an outside 
job at the drop of the hat. All of which 
goes to show that broadcasting is still, 
except in precious few cases, in the hands 
of irresponsible youngsters. 


* * 


Good Manners in the Studio 


Some of our broadcasters are just 
beginning to realize that it is the little 
details just as much as the major ges- 
tures that go to make up the program 
that is in good taste. 

Just as a miscue on the part of an 
actor or actress may destroy a dramatic 
performance, so might a sneeze or a 
carelessly spoken word in the studio tend 
to destroy a first-rate radio recital. It is 
indeed reassuring to find many of our 
Grade A studios insisting more and 
more upon proper conduct and the 
avoidance of those annoying little dis- 
tractions that so quickly mar the tex- 
ture of a program. 

Mr. Frank McEnivy has sent on to 
us the code of studio conduct for per- 
formers as it is posted in KOA. That it 
has been thoughtfully worked out is 
evident: 


Programs start on the minute. 


Coughing, sneezing, clearing the throat, 
scraping the feet and other disturbances 
in the studios are annoying to listeners. 
The microphone is so sensitive that the 
slightest commotion may be transmitted 
to the unseen audience. ‘Therefore, when 
the announcer calls, “Quiet, everybody!” 
kindly comply. 

Do not begin singing or playing until the 
announcer gives the signal. 


Unless you have memorized your music, 
be prepared with an extra copy, as you 
do not stand near the piano when singing. 


Do not be perturbed if the announcer 
motions for you to move nearer the micro- 
phone or withdraw while singing. 

Very loud singing or playing is objec- 
tionable, as it detracts from successful 
broadcasting, often producing a shattered 
effect. The best choral effects are obtained 
when each person sings in a subdued man- 
ner. 


To pianists: Too much loud pedal spoils 
the rendition. The top of the piano should 
be left down, as the best broadcasting is 
accomplished when the instrument is closed. 


Although KOA has been alert in this 
matter of “studio manners,” it has 
overlooked many offensive things that 
happen daily in some of our best regu- 
lated studio families. How annoying it 
is to have a performer carry on random 
conversation with the announcer within 
range of the microphone and how utter- 
ly maddening it is to have an exceeding- 
ly presumptuous performer address the 
listener. Not that we are a snooty 
listener or that we are so strait-laced 
that we cannot tolerate informality, but 
we do object to informality on the air 
when we know there is nothing back of 
it but a desire on the part of the per- 
former to “crash” his audience. 


The VIII Commandments 


—for hot weather radio reception 


I. Don’t try for distance records in 
midsummer; tune in on nearby stations 
if you want enjoyable reception. 

II. Don’t expect perfect reception 
every night; summer is the time of thun- 
derstorms. 

III. Use a longer antenna, more 
tubes, higher plate voltage, a more sen- 
sitive antenna and tune more carefully 
if you want louder signals. 

IV. Don’t force your set to give 
overloud signals; a moderate amount of 
volume will cause less distortion and 
is more desirable in every way. 

V. Use a smaller antenna or a wave- 
trap to get rid of a nearby station that 
drowns out all other reception. 

VI. Tune in on the high-power 
stations for the best summertime re- 
ception. 

VII. Tune your set carefully; many 
fans complain that their set is worthless 
when their operation is actually at fault. 

VIII. Read PoruLAR Rapio; it will 
help you to operate your set to the best 
advantage and keep you up to date in 


radio. 
* * 


One of a Listener’s 
Privileges 

RECENTLY an irate pater-familias, ac- 
companied by his lawyer, invaded the 
sanctum of the Radio Supervisor of the 
Second District, to demand that one of 
the well-known New York stations be 
shut off the air because it had allowed 
a song to be rendered from its studio 
that was, in his opinion at least, un- 
suited for youthful ears. 

“Tf you didn’t want to have your 
children listen to it, why didn’t you tune 
it out?” inquired the Supervisor. 

“The kids wouldn't let me, replied 
the nettled parent. 

“Well,” responded the Supervisor, “I 
don’t see how you can expect the De- 
partment of Commerce to tune it off in 
your home. Besides, the song you refer 
to has been sung on every vaudeville and 
music hall stage in all of the big cities 
and at private concerts in residences, 
many times. We haven’t the power to 
act as censors of the air to the extent of 
shutting off anyone who happens to of- 
fend you. But that is your privilege. 
Don’t hesitate to exercise it.” 

—Rapio GUIDE 


* * 


A Useless Loudspeaker 


Mr. NEwLVRICH (proudly exhibiting 
latest purchase): My dear, here’s a little 
present for you—a French loudspeaker; 
isn't it a beauty? 

Mrs. NEWLYRICH: Whatever made 
you go and buy that thing, James, when 
you know that I can’t understand a 
word of French? 

—Wireless Magazine 
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Seven Strands 
of enameled Ñ 


Copper Wire 


Best outdoor antenna you can 
buy. Seven strands of enamel- 
ed copper wire. Presents max- 
imum surface for reception, 
resists corrosion; this greatly 
improves the signal. Outside 
diameters equal to sizes 14and 
16. (We also offer solid and 
stranded bare, and stranded 
tinned antenna.) 


Loop Antenna Wire 


Sixty strands of No. 38 bare copper 
wire for flexibility, 5 strands of No. 
36 phosphor bronze to prevent 
stretching. Green or brown silk 
covering; best loop wire possible to 


make. 
Battery Cable 


A rayon- covered cable of p 

5,6, 7, S or 9 vari- colored Mk 
Flexible Celatsite wires 
for connecting 
batteries or 
eliminator to 
set. Plainly 
tabbed; easy to connect. Gives set 
an orderly appearance. 


Acme 
Celatsite Wire 


Tinned copper bus bar hook- 
up wire with non-inflame- 
mable Celatsite insulation, in 
9 9 beautiful colors. Strips 

easily, solders readily, won't 
erack at bends. Sizes 14, 16, 
18, 19; 30 inch lengths. 


Flexible Celatsite 

for sub- panel wiring 
A cable of fine, tinned z 
copper wires with non- 
inflammable Celatsite in- 
sulation. Ideal for 
sub- panel or 
point - to- point 
wiring. Strips 
easily, solders readily. Nine beauti- 
ful colors; sold only in 25 ft. coils, 
in cartons colored to match contents, 


Spaghetti Tubing 
Oil, moisture, acid proof; highly 
dielectric — used by leading engi- 
neers. Nine colors, for wire sizes 12 
to 18; 30 inch lengths. (We also 
make tinned bus bar, round and 
square, in 2 and 2% ft. lengths.) 


. Send for folder 
THE ACME WIRE CO., Dept. P 
New Haven, Conn. 
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Televocal 


QUALITY TUBES 


‘*Televocal’’ Typifies 

Highest Quality in 

Tubes — Manufactured 
by Technical Experts 


IN ALL TYPES 
If Televocal Tubes do not 


maintain the highest charac- 
teristics and specifications, 
after exhaustive and scientific 
laboratory tests, they do not 
leave our factory. 

Dealers, Order 
Through Your Job- 
bers. 

With our factory 
constantly operating, 
wecan assure prompt 
deliveries right 
through the season. 


Televocal Corpn 
Televocal Bldg. 588 12tb Street, 
WEST NEW YORK, N. d. 


F 


BROAD 


J 
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CASTS 


An Amateur Message That 
Met Itself Coming Back 


AMATEUR radio has accomplished the 
hitherto impossible; it has actually per- 
formed a stunt in “less than no time.” 
While operating an amateur receiver and 
transmitter one night, E. Granbacks, an 
operator of station 6CTX of Richmond, 
California, got in touch with an amateur 
station in Belgium with the call ebà WW. 
The Belgian gave Granbacks a message 
going to Hawaii, the time in Belgium be- 
ing 4.45 A. M. Shortly after this Gran- 
backs succeeded in hooking up with the 
desired amateur station in Hawaii, 
whose call was oh6AXW, and gave him 
the message. This occurred at 9.30 P. 
M., of the day before, in Hawaiian 
time. Thus a message actually traveled 
7,500 miles and yet arrived at its desti- 
nation seven and a half hours before it 
was filed in Belgium! 


* ** 


The “Radio Rights” of Poets 


Ports are beginning to realize that 
radio is opening up new avenues of 
revenue. In Sweden a bill has been 
recently introduced that provides the 
same protection to poets whose works 
are read in  public—including radio 
broadcasting that is accorded to dram- 
atists, composers and others. The 
new bill aims to establish a system of 
royalty payments to poets whose work 
is read before the microphone. 


* * 


A Chance to Learn Radio 
Free 


AN opportunity to learn about radio is 
one of the advantages offered to ama- 
teurs this summer by the U. S. Army. 
The chance to qualify as commercial 
operators, licensed by the Department 
of Commerce, is one of the practical 
features of the course, which will be 
conducted in connection with this year’s 
Citizens’ Military Training Camp at 
Fort Monmouth, N. J., a Signal Corps 
post. In addition to the regular Signal 
Corps course of instruction in the use 
of military radio, a special evening 
course has been authorized by General 
McRae for the Fort Monmouth camp. 


eee 


This course will offer instruction in ad- 
vanced methods of commercial radio 
practice and at the conclusion of the 
camp those students who have qualified 
will be eligible to take the Department 
of Commerce examinations. 

At the evening courses the students 
will be instructed by army radio experts, 
and arrangements have been made for 
the youths to conduct experimental 
work in the Signal Corps laboratories 


at the post. 
* * 


A Musical Counsel” Enters 
the Realm of Radio 


In view of the emphasis which Poru- 
LAR RADIO has always laid upon the use 
of radio for instruction purposes in our 
schools and colleges, particular interest 
is attached to the recent announcement 
that Walter Damrosch, the eminent mu- 
sician who recently retired as conductor 
of the New York Symphony Orchestra, 
has accepted the post of Musical 
Counsel” for the National Broadcasting 
Company. In this newly created posi- 
tion Mr. Damrosch will officiate and 
advise in all matters relating to the 
higher musical activities and possibili- 
ties of the radio; he already has under 
way a gigantic plan for promoting fine 
music through the medium of radio 
broadcasting, a plan that provides for 
a series of concerts supplemented by 
talks which will reach the majority of 
the 25.000.000 students in American 
schools and colleges. 


* * 


A New Interference Rule 


Ir has been approximated roughly 
that the carrier wave of a 100-watt sta- 
tion may create interference over a dis- 
tance of 100 miles, a 500-watt station 
over 500 miles, a 1,000-watt station 
over 1,000 miles, and a 5,000-watt 
station over 5.000 miles. Therefore, the 
deduction is that 5,000-watt stations 
should not be assigned to the same wave- 
length excepting when located on the 
Atlantic and Pacific coasts of the 
country. By the same process of rea- 
soning, every station above 5,000 watts 
should be assigned an exclusive wave- 
length. 
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Trade Mark Reg’d U. S. Pat. Office 


B-BLOCK 


No. 660 


Specified for the 
SILVER-MARSHALL 
UNIPAC 


In value—in performance this new 
TOBE B BLOCK, 660, lives up to 
the reputation to which its name 
entitles it. Chosen by McMurdo 
Silver for his new UNIPAC, it 
plays its rt in the fine results 
chtained from this carefully en- 
gineered power amplifier. 

Price, $12.00 
TOBE Condensers and B Blocks 
are found in all the leading radio 
units. Send for Pamphlet 


Tobe Deutschmann Co. 


Engineers and Manufacturers of 
Technical Apparatus 


CAMBRIDGE, MASS. 


MAGHAPLION 


Electrical Record Reproducer 


Price $12.50 


Will make the old type phonograph or 
any of the small portables perform like the 
new Electrical Reproducing Machines 
costing from $350 to $1,000. 

When static blankets the air— 

When listening to a Radio Program is 
torture— 

Buy a MAGNAPHON, place it on your 
old type phonograph or portable machine 
and broadcast your own music through 
the Radio Set. 

The richness and tone range of the re- 
production will prove really amazing. 

The deep bass notes, the drum beats, 
the very high notes, will all issue forth 
with a life-like mellowness and brilliance. 


EASILY INSTALLED 


No adjustments—No removal of old 
sound box or fishing for correct angle is 
necessary. Just place the MAGNAPHON 
alongside the tone arm and insert the plug 
into the detector socket. 

FROM YOUR DEALER OR US 

If your dealer cannot supply you and 
will not get it for you, we will ship you 
direct on receipt of money order for 
$12.50. 


TECTRON RADIO CORPORATION 
1270 Broadway New York 


Australia Listens In on 


Denver 

BROADCASTING stations in many cities 
of Australia and New Zealand recently 
declared a local silent night” while re- 
ceiving sets tuned in on an all-Australian 
program broadcast from station KOA, 
in Denver, Col. The program had 
previously been arranged by short wave 
communication between Sidney and 
Denver, and included such novelties as 
ballads of the Bushmen and New Zea- 
land jazz. A seven hours’ difference in 
time made it necessary for Denver to 
start broadcasting at 12.55 A. M. in 
order that Australia might listen in be- 


fore dinner. 
* 


A “National Radio 


Audition“ 
A NATIONAL radio audition for the 


purpose of uncovering the best undis- 
covered voices in America is announced 
by the Atwater Kent Foundation. Ac- 
cording to the present plan, every com- 
munity in the country is to be given an 
opportunity to elect by popular vote 
the best voices among men and women, 
these entries will compete in state and 
sectional auditions to be broadcast by 
radio. After the weeding out in the 
sectional audition, five men and five 
women will be brought to New Vork 
for the finals. Substantial prizes are to 
be offered for both the state and na- 
tional winners, and it is hoped that the 
experiment wil] uncover a great deal 
of real talent that would not have been 
discovered otherwise. 


* * 


Radio Helps the Flood 
Victims 

INSTALLATION of a radio set at base 
headquarters of the American Red Cross 
in Memphis, Tenn., was one of the first 
moves made by the relief forces in 
caring for 350,000 refugees from the 
Mississippi flood area; this set hooked 
up with thirty stations in concentration 
camps throughout the seven flooded 
states and on boats operating for the 
Red Cross. The flood covered the largest 
area of any disaster in Red Cross his- 
tory, and inasmuch as the usual means 
of communication had been disrupted by 
the rampant waters, radio played an 
heroic réle. The station at Memphis 
was installed by the Navy Department, 
which dispatched an officer with ten sets 
to that city early in May; other impor- 
tant emergency stations were located at 
Helena, Pine Bluff and Eudora, Ark., 
and Vicksburg, Miss. The radio hook- 
up was used to direct relief boats, to 
maintain communication between relief 
centers and to order supplies in emer- 
gencies. In some instances workers in 
camps cut off from supplies by the 
water actually “radioed” grocery lists to 
headquarters, greatly speeding up the 
process of procuring supplies. | 
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Approved Power 
Supply Parts 


An enthusiastic market 
demands sets powered 
from the light socket. 
Dongan, producing 
parts exclusively, offers 
to the set manufacturer 
power supply trans- 
formers and chokes 
designed for all electri- 
cally operated sets. 
Dongan Power Supply 
Parts represent the lat- 
est development in de- 
sign and refinement in 
construction. 


Receiver manufacturers 
can rely on Dongan as a 
source of supply on 
Power Supply Parts for 
all approved types, 
mounted or unmounted. 
Send your specifications 
to our engineering de- 
partment. Samples 
available now. 


Power Supply Transformers 


used with 350- 
400 m.a. tubes. 
This transformer 
is constructed in 
a handsome, dur- 


able metal case. 


$15 List 


for 350-400 m.a. 
tubes. Two 
chokes built into 
one case. 


$15 List 


Rebuild that old set. In 
FANS — the long run it will be an 
economy, and you'll have assurance 
of full-powered reception all the time—at 
a very low cost. 


If your dealer cannot supply you, immediate 
delivery will be made upon receipt of check 
or money order. Specify type of rectifier 
you intend to use. 


DONGAN ELECTRIC MFG. CO. 
2991-3001 Franklin St., Detroit, Michigan 


for FIFTEEN YEARS N 
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First in the Field Specializing in Cockaday Kits 


S. HAMMER RADIO CO. 


303 ATKINS AVE., BROOKLYN, N. V. 


Build your 
BALSA-WOOD Speaker 


from the 


DURA-BALSA 
KIT 


Complete Parts with Instructions 


NEW AMERTRAN 
POWER PACK 


NEW ABC POWER PACK 


NEW BATTERYLESS 
AC TUBE RECEIVER 


COCKADAY L C-27 
BROADCAST RECEIVER 


The Above Kits Can Also Be Obtained Com- 
pletely Wired to Specifications. 


Write for our interesting special circular 
which we have prepared on the LC-27 
Receiver and above Kits. 


DEALERS: WRITE FOR SPECIAL DISCOUNTS 


The Famous Aero 
Short Wave Kit 
Now Improved! 


AERO LOW WAVE TUNER KIT 
Cede Ne. L.W.T. Price $12.50 
Always the prime favorite of all experts and ama- 
teurs insistent upon the very best In short wave of 
reception, the AERO Low Wave Tuner Kit for this 
Reason has been made even better than ever! 
The Kit illustrated above is completely interchange- 
able. It Includes 3 colls and base mounting, cover- 
ing U. 8. bands 20, 40 and 80 meters. You can in- 
crease or decrease the range of this short wave by 
securing the AERO Interchangeable Colls described 
below. All coils fit the same base and use the 
same condensers and the complete cquipment covers 
a gaplesa range of 13 to 725 meters. 


New AERO Interchangeable Colls 


INT. No. 0 
Range 13 to 29.4 meters, 


INT. No. 4 


INT. No. 


Normal range 235 to 550 meters. However, by using 
.0001 Sangamo fixed across the rotor and stator of 
the .00014 variable condenser, the maximum wave 
band of this coll is increased to 725 meters. 


Pian for D. X. Records Now! 


Order any of these coils direct from us if your 
dealer doesn’t happen to have them. Be sure to 
specify code numbers when ordering. 


AERO PRODUCTS, INC. 
Dept. 104 1772 Wilson Ave. 
CHICAGO, ILLINOIS 


Mormon Pictures Jesus as a 
User of Radio 


Tuar radio was understood and used 
by Jesus Christ and his missionaries, “as 
well as by Lucifer in his efforts to thwart 
the work of the Lord,” is the extraordi- 
nary view expressed by Elder B. F. 
Grant, reported as a spokesman for the 
Mormon Church, in a recent talk 
broadcast from station KSL. The trans- 
mission of the human voice across the 
Atlantic Ocean daily by radio teleph- 
ony is accomplished by the ingenuity 
of man, but “the science orginated with 
God,” according to the elder’s statement. 
“The power to transmit speech without 
wires has always been known to God,” 
Elder Grant added. 


* * 


A Chess Game by Radio 


Wuar is thought to be the first chess 
game ever played by radio in the 
Dominion of Canada was recently 
staged between the chess club of Dart- 
mouth, Nova Scotia, and the club of 
St. Johns, Newfoundland, through the 
cooperation of amateur station IDD, 
operated by Major W. C. Borrett, of the 
former city, and station 8AR, owned and 
operated by Loyal Reid, of St. Johns. 

The game was reported to be a suc- 
cess, and it is expected that the two 
amateur stations will be called upon to 
arrange another match. 


** * 


Holland Is Ready to Ring 
Us Up 


THE Dutch telephone service is said 
to be getting ready to start trials of 
radio telephone communication with the 
United States by way of the New York- 
London circuit. The connection will be 
effected by land wires to Amsterdam, 
sea cable from Amsterdam to London, 
and the present radio telephone system 
from thence across the Atlantic. 


* * 


Plans for an Endowed 
“University of the Air“ 


WEN Merlin H. Aylesworth, Presi- 
dent of the National Broadcasting 
Company, recently told the Boston 
Chamber of Commerce that broad- 
casting has thrown the door wide open 
to those who would raise the level of 
national culture by greater educational 
opportunities and to the millions who 
yearn for some of the advantages of 
higher education,” he voiced an opinion 
that has been reiterated in POPULAR 
Rabio on many occasions during the past 
five years. That a practical plan will de- 
velop from this dream, is indicated by 
the announcement that “the task is now 
before the leading educators of our 
country to formulate a program of 
general education that would be in effect 
a national ‘university of the air.“ 
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YOUR RADIO 
PROBLEMS 
SOLVED 


Porul AA RAbio maintains for the benefit of 
its readers a Technical Service Bureau and 
Laboratory, which will, without charge, an- 
awer by personal letter any question or prob- 
lem submitted by a subscriber. 

In writing please confine your questions to 
one general subject, writing on one side of the 
paper only, and enclose a self-add and 
stamped envelope. 

It Is possible that your Individual prob- 
lem has been covered in an issue of P- 
ULAR RADIO, and so as an aid to you we 
endeavor to keep a supply of back num- 
bers in stock. e condensed index be- 
low gives a few of the subjects that have 
apposen recently; look this list over and 
if the information you want is co „ we 
will be pleased to supply back numbers at 4 
35. a copy. x! 


May, 1926 i 
—How to Draw Up Your Own “Tuning > 


Graphs. 
—How to Build the Improved Raytheon 
Power-pack. 
How to Build an Antenna Mast for $15.00. 
—Fifteen Ways to Reduce Static. 
—Do Your Coils Broadcast? 


June, 1926 

—How to Build the New Home Receiver. 

How to Put Up a Good Outdoor Antenna. 

low to Get the Most Out of Your Ready- 
made Receiver. . 

—Audio-frequency Amplification. How to Get & 
it Without Distortion. a 

Four New Combinations of Units for Assem- ‘ 
bling the Raytheon Power- 


July, 1926 

— How to Get the Best 0 in Summer. 

—The Best Crystal Set for $13.00. 

How to Build the Newest Portable Town 
and Country" Receiver. ` 

—Four New Combinations of Units for Assem - ` 
bling the Raytheon Power- 3 

mon to Get the Most Out of Your S-C Re- 

ver. 


August, 1926 

—A New Method of Using Harmonics for De- 
termining Frequencies. 

—PopuLaR Rapio Circuits. 

—How to Build the Improved Browning-Drake Y 
Receiver. 8 

—How to Pick Out a Loudspeaker. ; 

—How to Get the Most Out of Your Town 
and Country Receiver. 

—Three Vacuum Tubes in One. 


September, 1926 

—Foretelling Radio Reception 
Weather Map. 

How to Build an Impedance-coupled Am- $ 
plifier. = 

—A Radiant Crystal Pilot. 

—Poputar Rapio Circuits. 

—How to Simplify Your Set with Automatic 
Filament Controls. 

Inside Information on New Radio Receivers. 

-— How to Wire Your House for Radio. g 


October, 1926 


How to Build the New LC-27 Receiver. 
- -The Radio Road Hog“ 


from the 


- -PopuLcar RADIO Circuits. 

— Sets That Earn Incomes. 

- Inside Information on New Radio Receivers. 
Why Signals Fade. 8 


November, 1926 
How to Build the I.C-Senior Power- pack. 8 
Waves and Wavelengths. 
--PopuLar RADIO Circuits. 

—How to Select Your Radio Parts. 

—How to Patent Your Radio Inventions. 

Ho to Solder. f 


December, 1926 l 

—Uncle Sam's New Short-Wave Net. 

—How Circuit Resistance Affecte Selectivity. 

- -Popucar Radio Circuits. 5 
How to Build the LC- Intermediate Power- 8 


pack. 
Inside Information on New Radio Receivers. 


January, 1927 

—How to Build the New KH-27 Receiver. 

—To Start and Stop Your Set Automatically. 
—Popvutar RADIO Circuits. 

— The Quack Doctors of Radio. ~ 
—How to Build the LC-Junior Power-pack. 8 


February, 1927 
rhe oe of the “RADIO UNIVER- & 


—How to Get Quality Amplification. 
ee to Build and Use a Portable Test- 
oard. 

—How to Assemble the All-Amax Senior 4 
Three-tube Reflex Receiver. * 

What's New in Radio. x 

March, 1927 

— How to Build the Univalve Receiver. 

—PopuLar Rapio Circuits. 

— How to Increase the Range of Ammeters and 
Voltmeters. * 

—How to Build Your Own 36- Inch Cone 
Loudspeaker. 

What's New in Radio. 


POPULAR RADIO 
pt. 48 
627 W. 43d St., 


` 


New York ; 


» 
a 
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ASK.. 


SET 
BUILDERS 


Write us before you build 
BEF ORE you build, get 


our prices on the 
parts you are planning to 
use. 


We handle only brand 
new apparatus—standard 
makes that are fully guar- 
anteed. QUANTITY sale 
of QUALITY parts ex- 


our low prices. 


plains 
Compare with others and 
see why thousands of fans 
look to us as radio head- 
quarters. 


All the latest kits, ac- 
cessories and parts — a 
million dollar radio stock 
to choose from. 


CHICAGO SALVAGE 
STOCK STORE 
Dept. PR 509 S. STATE STREET 


CHICAGO, ILL. 


PERFORMANCE and 
3 ite is what you pay 
for in a tube. Amperite alone insures getting 
both. Controls filament currant automatically. Sim- 
Sayre wiring. Eliminates hand rheostats. Identify 
y thename. Accept nothing else. 

FREE-The Radiall Book. Gives season's 
most popular Hook. Ups, and invaluable Construc- 
tion Data. Send for it today to Dept. PR.. 


Radiall Co., 50 Franklin St., New York 


e 2 ia 4 (5 7 f 7 Wy Price $1.10 


I V 7 mounted (U.S. A.) 
— 


Sold Everywhere 


RITE 


s PAT. OFP 


The"SELF-ADJUSTING” Rheastat 


Transoceanic Calls Heard 


PopuLAR Rapio has just received a card 
from W. B. Jennings (NU-10N), 26 
Tapley Street, Lynn, Mass, thanking us for 
forwarding to him some calls heard (QSL) 
cards from station EF-8EZ in France. 

PopuLaR Rapio is doing this same ser- 
vice for all other American amateurs. Ar- 
rangements have also been completed for 


forwarding American QSL cards to their’ 


proper destinations in foreign countries. 
This delivery is made through local agents 
in those countries who have or can obtain 
the present address of foreign amateurs. 
American amateurs are invited to send 
their cards to foreign amateurs through 
this office, which will not only assure safe 
delivery through the special agencies which 
are thus provided, but which will publish 
a monthly list in a “Transoceanic Calls 
Heard” department. 

Address your cards to the foreign ama- 
teurs by call numbers and enclose them 
in envelope to- 

The Calls Heard Editor, 
PopulAR Rapio, 
627 West 43rd Street, New York. 


THE following stations were received 
and logged at the amateur station of 
A. Cremailh (EF-8JZ), at 15, Rue de 
Vitre, Rennes, France, using a receiver 
with detector and one stage of low fre- 
quency: 


NU-4RY—Feb. 20, 1927; signal strength 
R7; good rectified AC note on 37 
meters; no fading; 

NU-1KF—Feb. 20, 1927; signal strength 
R6; very fine DC note on 37 meters; 
no fading; 

NU-3GW—March 6, 1927; signal strength 
R7-8; fine note on 36 meters; no 
fading; 

NU-8DEI—March 6, 1927; signal strength 
R7; rectified AC note on 37 meters; 
no fading; 

NU-IAAO March 6, 1927; signal strength 
R9; rectified AC note on 36 meters; 
no fading; 

NU-1MV—March 6, 1927; signal strength 
R6-7; rectified AC note on 37 meters; 
no fading; 

NU-2CDR—Feb. 20, 1927; signal strength 
R6; good rectified AC note on 30 
meters; no fading; 

NU-3BTQ—March 6, 1927; signal strength 
R6-7; good rectified AC note on 37 
meters; no fading; 

NU-4XE—March 6, 1927; signal strength 
R9; splendid DC note on 39 meters; 

NU-20R—March 6, 1927; signal strength 
R6; DC note on 40 meters; no fading; 

NU-2RS—March 6, 1927; signal strength 
R6; DC note on 40 meters; no fading; 

NU-11D—March 6, 1927; signal strength 
R7-8; good DC note on 36 meters; 

NU-3BUV—March 6, 1927; signal strength 

Ro; 37 meters; 

NU-1BKP—Feb. 27, 1927; signal strength 
R6-7; rectified AC note on 36 meters; 

NU-2BXU—March 8, 1927; signal strength 
R6; 41 meters; no fading; 

NU-2AVW—Feb. 27, 1927; signal strength 
R6; good rectified AC note on 37 
meters; no fading; 

NU-1AIR—Feb. 27, 1927; signal strength 
R7; AC note on 36 meters; no fading; 

NU-8AVD—Feb. 27, 1927; signal strength 
R8; very good rectified AC note on 
36 meters; no fading; 

NU-1AJX—Feb. 27, 1927; signal strength 
R7-8; good rectified AC note on 37 
meters; 

NU-3HG—March 3, 1927; signal strength 
R6; good rectified AC note on 37 
meters ; 

NU-IRD— Feb. 13, 1927; signal strength 
R6-7; rectified AC note on 37 meters; 

NU-8BRC—Feb. 13, 1927; signal strength 


The Mountieꝰ isn’t 
lonely any more 
HEN the supply ship 


steams south from the 
last outpost of civilization in 
September, not to return until 
the following July, loneliness will 
never again beset the lives of the 
Royal Canadian Mounted Police 
who patrol that vast, wild area. 


Radio is now brightening the 
long winter nights with music, 
special programs, messages and 
greetings from their “home folks.” 


And in the receiving sets of 
the “Mounties” is the best equip- 
ment obtainable. The batteries 
they use must be dependable. 


As any Radio Engineer 


Burcess BATTERY COMPANY 
GENERAL SALES OF FIce: CHICAGO 
Canadian Factories and Offices: 

Niagara Falls and Winnipeg 


à I yrs a 


i ji — 
À 8 
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They must serve until new sup- 
plies are brought in a year later. 


RADIO BATTERIES 
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NATIONAL 


TONE FILTER 


A Power-Tube Out- 
put Unit—as recom— 
mended for use by 
R. C. A. and other makers 
of power tubes and by 
loud-speaker manufac- 
turers universally. Con- 
tains choke and large 
capacity condenser. In- 


stantly connected to any 
Radio set without tools, 
phone cord being pro- 
vided with each Tone 
Filter for this purpose. 
Protects speaker and im- 
proves tone. 


Price complete with 5-foot cord. 87.00 
Price without cord 


A NEW 
NATIONAL 
B-POWER SUPPLY 


A newly designed 
B-Eliminator, with spe- 
cial features not hitherto 
offered to the public, 
will be announced in the 
near future. The unit is 
small, light, simple and 
easy to set up. The price 
will be attractive. 


The new NATIONAL 
B-POWER SUPPLY is 
manufactured under li- 
cense association with 
Radio Corp. of America, 
General Electric Co., 
Westinghouse Electric & 
Manufacturing Co. and 
the American Telephone 
Ef Telegraph Co. 


BE SURE YOU GET THE GENUINE 


NATIONAL 


RADIO PRODUCTS 


NATIONALCO.,INC.,W.A.READY, Pres. 
MALDEN MASS. 


R7-8; very good DC note on 37 
meters; 
NU-20X—Feb. 13, 1927; signal strength 
Ro; rectified AC note on 37 meters; 
NU-2EAS—Feb. 13, 1927; signal strength 
Ro; AC note on 37 meters; 
NU-2NZ—Feb. 13, 1927; signal strength 
R7-8; rectified AC note on 38 meters. 
NU-9CFM—Feb. 13, 1927; signal strength 
R5-6; fine DC note on 36 meters; 


NU-IAXA Feb. 13, 1927; signal strength 


R7; very good rectified AC note; 
NU-2VK—Feb 13, 1927; signal strength 
R6-7; rectified AC note on 37 meters; 
NU-7AA—Feb. 13, 1927; signal strength 
R6; very good rectified AC note; 
NU-3QW—Feb. 13, 1927; signal strength 
Ro; rectified AC note on 36 meters; 
no fading; 

NU-2CYH—Feb. 13, 1927; signal strength 
R6-7; good DC note on 37 meters; 
NU-40B—Feb. 19, 1927; signal strength 

R6; AC note on 37 meters; 
NU-3AUV—Feb. 19, 1927; signal strength 
R7; excellent DC note on 37 meters; 
NU-4AK—Feb. 19, 1927; signal strength 
R7; rectified AC note on 37 meters; 
NU-1BDH—Feb. 20, 1927; signal strength 
R4; rectified AC note on 43 meters; 
NU-1BFX—Feb. 19, 1927; signal strength 
R7; rectified AC note on 37 meters; 
NU-2CCD—Feb. 20, 1927; signal strength 
R6; rectified AC note on 40 meters; 
NU-1IN—Feb. 20, 1927; signal strength 
R6-7; good DC note on 37 meters; 
NU-6TK—Feb. 20, 1927; signal strength 
R7; rectified AC note on 36 meters; 
NU-2TP—Feb. 20, 1927; signal strength 
R6-7; rectified AC note on 36 meters; 
NU-3AFW—Feb. 20, 1927; signal strength 
R7; rectified AC note on 37 meters; 
NU-1LC—Feb. 20, 1927; signal strength 
R7; rectified AC note on 37 meters: 
NU-3TI—Feb. 20, 1927; signal strength 
R6; rectified AC note on 37 meters; 
NU-8CYI—Feb. 20, 1927; signal strength 
Ro; rectified AC note on 36 meters. 


THE following stations were receive- 
and logged at the amateur station of 
R. Simon (EF-SIX), at 44, Rue Eugene 
Pelleton, Choisy-le-Roi (Seine), France, 
using a Schnell receiver with a detector 
and one stage of low frequency: 


NU-2 AO“. March 23, 1927; signal strength 
R; rectified AC note on 20 meters; 
some fading; 

NU-8NT—March 25, 1927; signal strength 
R5; DC note on 19.75 meters; slight 
fading; 

NU-1ABZ—March 23, 1927; signal strength 
R4-7; rectified AC note on 21 meters; 
some fading; 

NU-IRY— March 23, 1927; signal strength 
R7; DC note on 21 meters; slight 
fading; 

NU-1ALR—March 5, 1927; signal strength 
R4; rectified AC note on 37 meters; 

NU-3AUV—February 23, 1027; signal 
strength R7; fine DC note on 38.8 
meters; no fading; 

NU-40B— March 5, 1927; signal strength 
RS; rectified AC note on 38 meters; 
some interference; 

NU-8BAJ—March 13, 1927; signal strength 
R3-2; DC note on 39 meters; 

NU-5JF—Feb. 18, 1927; signal strength 
R4; rectified AC note on 37 meters; 

NU-8ACZ—March 14, 1927; signal strength 
R6; rectified AC note on 37 meters; 
some interference; 

NU-3SJ—Dec. 1926; signal strength R3; 
rectified AC note on 40.5 meters; 
much interference; bad fading; 

NU-1CJC—Feb. 6, 1927; signal strength 
R7-9; fine rectified AC note on 37.6 
meters; bad interference; 

NU-8DEI—March 6, 1927; signal strength 
R7; DC note on 39 meters; no fading! 


All apparatus advertised in this magazine has been tested and approved by Poputar RADIO LABORATORY 
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oe 
$ Aside from the feature of economy, there is 
d the thrill and satisfaction that comes from 
&e building your own receiving set. 
4. Thousands of sets have never been con- 
aH stricted because of the atmosphere of my stery 
? that has enveloped the whole subject of radio. 
°° Kendall Banning, Editor, and Laurence M. 
27 Cockaday, Technical Editor of l'o -L AR RADIO, 
«oe through their close contact with the great radio 
, public. sensed this and compiled a book that 
oe will convince the veriest beginner that technical 
3 training is not essential. If you have a little 
* time to devote to a most fascinating pastime, 
* send for a copy of Ho to Build Your Radio 
ee Receiver.” 

4. Free Advisory Service 

ae PopuLar Rapto is full of helpful suggestions 
oe as well as instructive and entertaining articles 
4. on radio and allied scientific phenomena. This 
3 information is supplemented by an advisory 
* service that is free to all subscribers. Any 
T roblem you encounter that is not answered 
2 in the book or magazine will be answered by 
. personal letter if you will submit it to the 
, Technical Service Bureau. 

$ A Valuabie Combination 

* For the next thirty days we will give you a 
T copy of “How to Build Your Radio Receiver,” 
* FREE and enroll you for all privileges of the 
5 Technical Service Bureau at no further ex- 
4. pos. on receipt of your remittance of $3.00 
4. n payment for a 12 months’ subscription for 
2 PorvLar RADIO. (As an alternative offer, if 
* you wish the combination with POPpWLAR RADIO 
*° or 7 months only—send but $2 00). In any 
ee event, you run absolutely no risk, as we will 
4. refund in full if von are not more than satisfied 
oe with your purchase. 

* CONTENTS 

K In “How to Build Your Radio Receiver” 
„ you will find complete constructional dia- 
o grams, specifications, photographs and 
instructions for building the following 
3 sets. Each has been selected as represen- 
1 - tative of its circuit because in laboratory 
p tests it proved the best for distance, selec- 
0 tivity, tone volume, simplicity of con- 
„% struction, ease in tuning, reliability and 
$ all-around satiafaction. 

°° Ats CRYSTAL SET 

e THE HAYNES SINGLE TUBE RECEIVER 

A TWO-STAGE AUDIO-FREQUENCY 

4 AMPLIFIER 

„ THE COCKADAY 4-CIRCUIT TUNER 
$ A e RADIO-FREQUENCY 
% THE “IMPROVED” COCKADAY 4-CIR- 


CUIT TUNER 
THE REGENERATIVE SUPER-HETERO- 
DYNE RECEIVER 


POPULAR RADIO 
627 West 43d Street, N. V. C. 


Offer expires August 30, 1927 


POPULAR RADIO, Dept. 45A, 
627 West 43d St., New York City 
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Enclosed remittance of $3.00 is payment in full for 
a 12 months’ subscription for PopuLtark RaDio 
Sal of “How to Build Your Radio Receiver” 


O Check here and remit $2.00 if you prefer 
Porutar RADIO for 7 months only in combination 
with “How to Build Your Radio Receiver.“ 
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THE following stations were received 
and logged at the amateur station of 
J. M. Sacazes (F-8SM) at 18 Bard 
Natabair, Toulouse, France, using a 
low-loss tuner with one stage of low- 
frequency amplification: 


U-2TP—Feb. 22, 1927; signal strength R7; 
no static; slight fading; bad interfer- 
ence; 

U-1BHM—Feb. 22, 1927; signal strength 
R5; no interference; no fading; 
NU- 1BF—Feb. 27, 1027; signal strength 
R5; no atmospherics; bad interfer- 

ence; no fading; 

NU-2AR Y—March 1, 1027; signal strength 
e no static or interference; no fad- 


NU-1ACH—March 1, 1927; signal strength 
i no static or interference; no fad- 


NU-2BXU—Feb. 26, 1927; signal strength 
R6; no interference or static; no fad- 


ng; 
NU-3AFW—March 4, 1927; signal strength 
le no interference or static; no fad- 


NU- 3CK J—March 12, 1927; signal strength 
oo no interference or static; no fad- 


NU- 3A II. Feb. 11, 1927; signal strength 
R8; good note; no fading; 

NU-2APD—Feb. 12, 1927; signal strength 
R7-8; unsteady note; slight interfer- 
ence; no static; 

NU- 2CZR—March 12, 1927; signal strength 
R7; no interference; no fading; 

NU- 1AEN—March 3, 1927; signal strength 
R6-7; no static; bad interference; 
NU- 1AZA—March 6, 1927; signal strength 

R7; no interference or static; no fad- 


Ing; 

NU-SAX— March 6, 1927; signal strength 
R6-7; bad atmospherics; no interfer- 

- ence; no fading; 

NU-11I—April 4, 1927; signal strength 
R8; no atmospherics; no fading. 


THE following stations were received 
and logged at the amateur station of 
L. Berger (F-SOEO) at Villa Babiole. 
Cambo, Basses Pyrenees, France, with 
a cage antenna and counterpoise and one 
stage of low-frequency amplification: 


NU-3GX—March 23, 1927; signal strength 
R3-4; rectified AC note on 41 meters; 
bad static; slight fading; 

NU-2CUQ—March 24, 1927; signal strength 
R6-7; good DC note on 37 meters; 
some interference; no fading; 

NU-40Y—March 31, 1927; signal strength 
R6-7; rectified AC note on 37 meters; 
no interference; bad static; 

NU-1CPB—March 31, 1927; signal strength 
R7-8; rectified AC note on 37 meters; 
much static and interference; slight 
fading; 

NU-8DJ P—March 24, 1927; signal strength 
R7; fine DC note on 40 meters; bad 
interference; no fading. 


THE following stations were received 
and logged at the amateur station of 
Albert Zedelis (NU-1ALS), at 43 Banks 
St., Montello, Mass., using a low-loss re- 
celver with one stage of low-frequency 
amplification: 

EF-8ACY—March 13, 1927; signal strength 
R5; AC note; 
EF-8TIS—March 12, 1927; signal strength 
R4; calling 1AL; rectified AC note; 
EF-8GI—March 4, 1927; signal strength 
R6; rectified AC note; 

EF- 8PJN—March 13, 1927; signal strength 
R3; DC note; 

EF- 8DDH—March 8, 1927; signal strength 
RS; rectified AC note. 


HE DONLE—DR4 FULL 
WAVE RECTIFIER TUBE— 
THE LATEST ADDITION TO 
OUR LINE OF TUBES—IS NOW 


AVAILABLE. 


INQUIRIES CONCERNING ITS 


ESPECIAL DESIRABILITY FOR 
B ELIMINATORS, POWER 


PACKS, ETC., ARE INVITED. 


THE DONLE-BRISTOL CORPORATION 


56 CAMBRIDGE STREET 
MERIDEN—CONNECTICUT—U. S. A. 


Shielded ass Radio Transformer, 


SICKLES 


Diamond-Weave Coils 
The new Sickles Shielded Tuned 


Radio Transformer prevents 
both outside and local interfer- 
ence. It is remarkably com- 
pact, sharp-tuning, sturdy. 


Sickles Diamond-Weave Coils 
have established an enviable 
reputation for low distributed 
capacity, low dielectric losses, 
and large range of frequency 
with small variable capacity. 
The ideal coil for the Na-Ald Local- 
ized Control Tuning Unit and the 
Na-Ald Truphonic Assembly. 
There are Sickles Diamond-Weave 
Coils for all leading circuits. 


THE F. W. SICKLES CO. 


134 UNION STREET 
SPRINGFIELD a MASS. 
No. Coil Price 

30 Shielded Transformer $2.00 each 
24 Browning-Drake 7.50 set 
18A Roberts Circuit 8.00 set 
25 Aristocrat Circuit 8.00 set 


For All 
Power Work 


pat. pend: 


12 Watts 
These units do 
not deteriorate 
orchangein re- 
sistance value. 


EL MENCO & 


HY-WATT 


TRACE MARK 


HEAVY DUTY 
RESISTORS 


For best results with Raytheon and 
other power circuits you must have 
permanently accurate resistors capa- 
ble of carrying heavy loads without 
change or deterioration. “HY-WATT” 
Heavy Duty Resistors dissipate up 
to 12 watts. 

100—500— 1000—2000 —5000 ohms $1.25 

10,000 —25,000—50,000 ohms $1.50 
100,000 ohms $2.00 


Write for full details and literature 
on El MencoGridleaks and Resistors 


Electro-Motive Engineering 
227 West 17th St. 
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PERFECT lle RESISTOR 


Ba This package contains 
5 Bradleyunits 

No. 500 R 

$00,000 Ohms or .5 Megohms 
Bradleyunits are superior to other 
types of resistors because they do 
not vary in resistance with age, 
and they are not affected by at 
mospheric changes of moisture. 


Bradleyanit-A 


PERPECT FIXED RESISTOR 


IRCUITS for B-elimi- 

nators, radio receiv- 
ers,and other radio units 
usually require the use 
of one or more reliable 
fixed resistance units. In 
fact, fixed resistors are 
being used more exten- 
sively than ever, and the 
demand for high-grade 
units is growing, daily. 


Bradleyunit-A is a solid 
molded fixed resistor, 
calibrated with great 
accuracy and fitted with 
silver-plated terminal 
caps which can be sol- 
dered without affecting 
the calibration of the 
unit. Bradleyunits are 
made in 20 different rat- 


ings for every purpose. 


Ask your dealer for 
Brad nits, not re- 
sistance units. They 
are sold in the distinc- 
tive Allen-Bradley 
checkered carton. 


Mail this coupon to 


ALLEN-BRADLEY CO. 
276 Greenfield Ave., Milwaukee, Wis. 


: Please send me data on Bradleyunits and 
your folder on B-eliminato 


Name.. 


r hook-ups. 
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The BEGINNER IN RADIO 


CONDUCTED BY ARMSTRONG PERRY 


Aerials for Uncrowded 
Locations 

MILLIONS of radio fans live in vil- 
lages or in open country where there is 
no need to limit themselves to the single- 
wire antenna, running from the garage 
to the house or from pole to pole on 
the roof. This is a type of antenna that 
is typical of more thickly populated 
places. 

The amount of energy picked up by 
an antenna depends partly on the 
amount of surface exposed to the radio 
waves and partly on the height of the 
wire above the ground. It is possible to 
use too much wire, but it can hardly be 
placed too high under ordinary condi- 
tions. There is nothing to be gained 
by using so much wire that the funda- 
mental wavelength or frequency of the 
antenna is greater than that of the sta- 
tions to be received, but distance and 
volume can be gained by using as large 
and as long an antenna as can be used 
without overbalancing the receiver. If 
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U. S. Bureau of Standards 


the big antenna brings in too much in- 
terference, it can be cut down until 
some of the stations are shut out. 

The illustrations show some success- 
ful antennas used in localities where 
there is plenty of room. 


Automatic Filament Control 

HAVE you ever wished that you could 
eliminate one more knob? You can by 
using an automatic filament control. It 
may make the vacuum valve last longer, 
too. 

The filament of a vacuum valve is 
made of tungsten, about one-thousandth 
of an inch in diameter—almost as thin 
as the butter on a lunch-counter sand- 
wich. 

Tungsten in some forms is as brittle 
as the egg-shell found in the soft-boiled. 
This filament, even though made by a 
process that renders the metal ductile 
and surprisingly strong for its size, is 
injured easily. 

Trying to make the filament blaze 


AN ANTENNA MADE FROM A WIRE FENCE 
The condenser antenna in the foreground consists of two horizontal sec- 
tions of wire fencing, stretched parallel to—euch other about a yard apart. 
A large outdoor loop antenna may be seen on the house in the background. 
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like the Gay White Way tends to va- 
porize the metal, because of the heat. 
Operating 1t on too low a temperature 
may injure it also, by increasing its 
brittleness. There is a temperature that 
is exactly correct, but even an expert 
finds it difficult, if not impossible, to 
adjust the current accurately without 
the help of sensitive meters that no be- 
ginner is likely to own. 

There are automatic filament controls 
which, it is claimed, will adjust and 
maintain the current at exactly the cor- 
rect value. There is a control for each 
type of valve. The device consists of 
a filament of metallic alloy sealed in a 
glass bulb filled with inert gas. 

The resistance that this filament offers 
to a current of electricity is compara- 
tively small when it is cold, but it in- 
creases rapidly as the metal is heated. 
A given length of filament of a given 
diameter will pass a certain amount of 
current, no more and no less. 

For example, the control designed for 
the UX-201-a type valve will pass 4 
ampere when connected to a 6-volt bat- 
tery. If the voltage is increased 
slightly, the filament of the control in- 
stantly becomes hotter and the re- 
sistance increases, so that no more cur- 


HIGH ANTENNAS MAKE FOR 
DISTANCE RECEPTION 
These tall antenna masts are pivoted at 
their bases between heavy posts, so that 
they may be lowered easily for repuirs. 
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Use your radio se A 
t to elec Complete 


trify your Phonograph 


TAR 
a ee 


ation in 
Phonograph 


Reproduction 


N 
ne 


rounded tones and the wide range of audible 
frequencies covered, will prove a revelation 
—even to the musical critic. There is no 
loss or fading out of the high violin and pic- 
colo notes, so noticable with ordinary 
phonograph reproduction. And the zoom- 
ing of the bass viols are sharp, clear, dis- 
tinct—the acid test of reproduction. 


HE PACENT PHONOVOX, connected 

to your radio set and phonograph, 

represents the highest attainment yet 

reached in magnetic phonograph pick-up 

devices, at a cost of less than half that of 
otner similar devices. 

The fidelity of its reproduction, the full 


Your local dealer carries the Phonovox. If he hasn't it in stock, write as and we 
willsee that you are promptly supplied,and will mail you interesting , 


PHONOVOX — 


N 
the Electric Phonograph Reproducer- 


PACENT RADIO CORP. SA 
156 West 16th St., NewYork EMITT 2 


“8 hour SERVICE 


on any Kit or Parts 


The most complete stock of QUALITY KITS and 
PARTS in the CENTRAL WEST enables us to offer 
this unheard of service. Only GENUINE parts 
specified by designers are us —NO SUBSTITU- 
TIONS—All quality Parts and Kits are stocked— 
even those not listed below. Any item advertised 
in this issue obtainable here at quoted prices. 
WESTERN READERS are now assured of quicker 
service. Send your orders for quality merchandise 
and pleasing, rapid service. 

Bruno Unitune Receiver 
Silver- Marshall Unipac 

R. G. S. Receiver 

Low Frequeney Amplifier 
Browning-Drake Power Pack 
New Browning Drake 

Pre- Selector Kit 
Hammarlund- Roberts Hi-Q 
Varion Power Pack 


ELECTRIC MFC. CO. INC. 
I BERRY ST BROOKLYN.NY. 


World’s Largest 
Radio Parts 


Producer 


Makes 
a Part 
for Every 


Radio Purpose 


New Remler Infradyne 

Karas Equamatic 

New Samson (Cotton) Super 

Clough Super 

Chicago Daily News Receiver 

Centralab Tone Amplifier 

CeCo Tubes (as advertised) 

SM 652 Reservoir B“ (Less Tubes). 


Send only 85.00 with your order and we will ship 
within 8 hours any kit or part on the market - you 
pay balance upon delivery, plus small iling 
charges. All Delivery Charges PREPAID on any 
kit, anywhere in the U. S., IF certified check or 
money order for full amount accompanies order. 


Complete manufacture in our 
own plant eliminates outside 
profits and creates world's 
greatest radio values. 


Latest Pitot Parts 


Shock Proof Socket 
Illuminated Pilot- lite Dial 
Pilot Art Dial 
Centraline Condenser 


Prices on complete wiring of kits gladly given. SEND 
IN YOUR ORDER—we Guarantee real service and 


tin White 


RAD I Ox 
125-7 So. MARKET Sr. CHICAGO, ILL. 


Resistograd 
(For B Eliminators, Etc.) 
Pilotran Audio Transformer 


Pior Parts on SALE AT 
Leaping RADIO DFALERS, 
Kresce C Kress STORES 


Your 


Easier tuning—correct tube oscillation—more 
volume and clearness with an X-L VARIO 
DENSER in your circuit. 


Specified and endorsed by foremost radio au- 
thoritles in all leading circuits, 

MODEL ‘“‘N’’—Capacity range 1.8 to 20 miero- 
micro farads. Micrometer adjustment assures 
correct oscillation control in all tuned radio 
frequency circuits, Neutrodyne, Roberts 2-tube, 
Browning-Drake, Silver's Knockout, Interflex 
circuit, Quadraformer, World's Record Super-, 
B. T. Power-6, R. B. Lab. Circuit, etc. 
Price, $1.00. 

MODEL 6“ — For Cockaday, Oliver Lodge N. 
Loftin- White, Nankin Ultra-5 circuits, filter 
and intermediate frequency tuning in super- 
heterodyne and positive grid bias in all sets. 
Capacity range, Model G-1 .00002 to 0001 Mfd. 
Model G-5 .0001 to .0005 Mfd. Model G-10 
.0008 to .001 Mrd. Price each with grid leak 
clips $1.50. 


X-L Push Post Panel 
X-L PUSH POST—Push it down 


with your thumb, insert wire, ri 
move pressure, wire is firmly held 
Vibrations will not loosen, releases 
instantly. A push post that excels 
in appearance, action, service and 
convenience. Price 18. 

PUSH POST PANEL—7 push 


posts mounted on black insulating 


panel with permanent white mark 
ings. Soldering lugs, raising bush- 
ings, screws for mounting. etc. in 


box complete. Price $1.50. X-L Push Post 
FREE wiring dlagrams showing use of X-L 
units in the new LOFTIN-WHITE constant 
coupled radio frequency circuit, and in other 
popular hook-ups. Send for yours today. 


YOU 
MAY NOW 
HAVE THE 


REALISM OF 
RADIO FROM 
YOUR OLD 
PHONOGRAPH 
BY USING THE 


NEW RECORDS 
AND STANDARD 
RADIO AM- 
PLIFYING 
EQUIPMENT 


SEE THIS AND 
FORTHCOMING ISSUES OF 


POPULAR RADIO 


up 
et / 


rent can pass than before. If the volt- 
age is decreased, the temperature of 
the metal falls, the resistance is de- 
creased and more current is allowed to 
pass. 

The use of these automatic filament 
controls eliminates hand- operated rheo- 
stats and reduces the number of knobs 
on the receiver. It gives the operator 
one less thing to think about. 

A portable set may be made smaller, 
lighter and easier to operate if these 
little automatic controls, about the size 
of grid-leaks, are substituted for rheo- 
stats. The beginner who likes to fiddle 
with a rheostat knob, however, may feel 
quite sure at times that if he could 
turn on a little more or a little less 
juice he could get that station whose 
call letters are coming in just too faintly 
to be understood. 


A Beginner’s Odd 
Experience 

ALEXANDER MACKECHNIE, of Calvin, 
North Dakota, was experimenting with 
his one-valve receiver. It had a vario- 
coupler, but one of his hook-ups em- 
ployed the primary coil only; after try- 
ing it with fair results, he joined the 
leads from the two ends of the sec- 
ondary coil. The hook-up is shown in 
the diagram on this page. 

Immediately the stations began to 
come in louder. 

It is difficult to explain why the join- 
ing of the two ends of the secondary 
coil should improve reception so much 
as he says it did. Leaving the secondary 
coil out of the consideration, his cir- 
cuit resembles the single-circuit De 


A BEGINNER’S HOOK-UP 


At the left is shown the variocoupler with 

the secondary winding shorted. The closed 

secondary circuit probably acts as an ab- 
sorption circuit. 


Forest ultra-audion hook-up, except that 
the grid is connected to the end of the 
coil farthest from the antenna and the 
plate to the end nearest the antenna. 
These two connections are reversed in 
the usual ultra-audion diagram. 

The secondary coil, with the ends 
joined, can absorb some energy from 
the primary coil, and the amount can 
be varied by turning the rotor and thus 
varying the coupling. It is unlike the 
wavetrap, or interference eliminator, be- 
cause there is no condenser in its cir— 
cuit and it is not conductively con- 
nected to the antenna. 

It would seem that its effect on re- 
ception must be similar to that of 
“body capacity,” which often is notice- 
able, especially in unshielded sets, when 
the hand is placed on a tuning knob. 
Sometimes a hand placed near a certain 
spot on a receiving set will more than 
double the volume of a signal that is 
being received. 


U. S. Bureau of Standards 


ANOTHER TYPE OF FENCE-WIRE ANTENNA 
Here is another condenser antenna made out of fencing wire; it was 
used in experimental work by the United States Bureau of Standards. 
It was found to be more efficient than the one shown on page 78. 
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Universal 
CLAROST AT 
Universal range 
Carrying capacity 
20 watts. 
List $2.25 


CLAROSTAT 


To an even greater extent 
than in past seasons, CLAR- 
OSTAT, the greatest vari- 
able resistor, will be iden- 
tified with the leaders— 
in receivers, in B elim- 
inators, in power am- 
plifiers and in A, B, 
C units. 


POWER 
CLAROST AT 

Universal 

range rr 
Carrying ii | 
capacity | 
40 watts. [||| Petree m U. 
List $3.50 anh | 


Write for complete information 


American Mechanical Labs., Inc. 
285 N. 6th Street Brooklyn, N. Y. 


Astounding! 


“The only word that describes the 
reproduction of the ‘ENSCO’ 3 foot 
Cone or Roll type Speaker.” The 
statement of one of the foremost 
Acoustic Engineers. 


KIT GENUINE KIT 
$0 ENSCO” 510 


Why has “ENSCO” been endorsed 
by all leading magazines and the fore- 
most newspapers? Because—it is the 
most highly developed big cone assem- 
bly now offered to the public; it repro- 
duces all frequencies and greatly re- 
duces static. The “ENSCO” unit is 
the only direct-drive unit for large cone 
speakers. 


Manufactured under U. S. Patent 
No. 1630119; “ENSCO” Cushion Drive 
Patent No. 1163854; Cone Diaphram 
Patent No. 1003655 and other patents 
dend ing. 8 
Assemble the “ENSCO” speaker in less 

an an hour. It works on any set with any 
bower, No filters or chokes necessary, 90 to 
230 wolts without protection or 500 volts with 
trans former. 


Six different types to choose from. Cones 
heautifully decorated and marked for assem- 
hy: Wall, edestal or console; all fully de- 
Scribed in illustrated instruction book. 


Sold under absolute (money back) guarantee. 


Engineers Service Co. 


5 Church St. - - New York 
28 Cornhill - - - 
8 E. Jackson Blvd. - - - - - 


City 
ston 
Chicago 


Ask your dealer or mail order to nearest 
ofice. “Send money order, check or cash, or 
ae 8 


we will 


harge, sh tp C. O 


We pay shipping 


A CIRCUIT THAT GOT CUBA 


Here is a simple one-tube, three-circu:t 
tuned set that is capable of receiving at 
great distances. 


A One-Tube Distance Getter 


Oscar BIRDSALL, who lives in Michi- 
gan, sends us the above hook-up which 
he has used with good success. 

With this regenerative receiver and 
one stage of audio-frequency amplifica- 
tion, Oscar says he brought in Cuban 
and Mexican stations during the inter- 
national tests. 

A good three-circuit tuner, a variable 
condenser of .0095 mfd. capacity, and a 
20-ohm rheostat are needed, he says, to- 
gether with the other pieces of appa- 
ratus shown on the diagram. 

What hook-ups get the longest dis- 
tances for you? Write to us about them. 


w 9 1 ao i 


to Service 


A TALL-TIMBER ANTENNA 


In the summer camp, where there are 

plenty of tall trees and no neighbors to 

object, the antenna should be made high 

and long; this will enable you to tune in 
the distant city broadcasting. 
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“YAXLEY | . 
Breas | Au tomatic 


naa CONTROL” E 
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TRICRLE CHARGT® N 


When you turn the switch on 
your set, the Automatic Power 
Control switches on the B 
eliminator and cuts out the 
trickle charger; and the re- 
verse takes place when you 
turn off the set. Easily at- 
tached—perfectly reliable. 


No. 444— Series Type Auto- 
matic Power Control — Now 
furnished in the new construc- 
tion, exclusively Yaxley, to 
take care of sets having a cur- 
rent draw from four 199 type 
of tubes up to eleven 201 type 
of tubes, keeping the voltage 
drop below 2/10 volts... . 85.00 
No. 445—Multiple Type Auto- 
matic Power Control—for all 
tube sets $6.00 
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Cable Connector Plug 


Simplifies battery wiring, elim- 
inates old-fashioned unsightly 
mass of wires, and is a posi- 
tive guarantee of an instant 
and correct battery connection. 
Bakelite construction, neat and 
handsome in appearance. 
Metal cable markers and 
colored chart (RMA standard 
color code) on the connector 
plate simplifies installation on 
any set. Phosphor bronze 
double contact springs are 
mounted in Bakelite and can- 
not work loose. Connector 
plate has brass contact pins, 
tinned for soldering, mounts 
on reversible bracket adapt- 
able for sub-panel mounting. 
Extra fine quality, seven- 
strand (RMA standard colors) 
five foot cable. Six extra 
markers packed with each plug. 


No. 660—Cable Connector 
Plug, complete 


At your dealer's. If he cannot 
supply you, send his name with 
your order to 


YAXLEY MFG. CO. 
Dept. P 9 So. Clinton St. 
CHICAGO 
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Otube receiver 


BATTERY TYPE 


J 


AC TYPE 
$65 


7 


Approved Crosley Consoles 


These three handsome cabinets, espe- 
cially designed to receive the shielded 
chassis of the ‘‘Bandbox’’ and other 
Crosley receivers, have been approved 
Ly Powel Crosley, Jr., as mechanically 
and acoustically ideal for the installa- 
tion of Crosley Radios. 
H. T. ROBERTS CO. 

911 S. Michigan Ave., Chicago, III. 
Sales Agentfor Approved Console Factories 
SHOWERS BROTHERS COMPANY 
The Wolf Manufacturing Industries 
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— For the Experi 
How to Utilize the New AC Valves 


recommend the use of Zetka 

Tubes to any one who is deeply 
enough interested in radio to 
want the best equipment it is 
possible to secure. 


“Zetka Tubes have given me 
infinitely more power, greater 
distance, better tone qualities, 
and a complete freedom from 
microphonic noises, way beyond 
any other tubes I have ever 


(las, 


JA World’ s Record! 


J I Tokyo, Japan to Hoboken, N. J. 


with ZETKA Clear-Glass Tubes 


East meets West in 7270 mile radio hop 


N April 15, 1927, Arthur Wald of Hoboken, New Jersey, 
made a new World’s Record for DX reception—7270 air 
miles. . Station JOAK of Japan—the longest distance 
bridged in radio history, according to the New York 

Evening Telegram. 


Announcement—3 Special 
Duty Tubes 


With the cooperation of Laurence M. Cockaday, Zetka Laboratories 
have produced a new Radio Frequency Amplifier. The ZRF, 
another 14 amp. clear-glass tube operating at 3 to 5 volts. 


Price $4.50 
Z 200 A has been perfected as a super-sensitive detector. Unlike the 
usual 200 A, the Zetka clear-glass Z 200 A is free of the objectionable 
noise and hiss. Price $4.00 


For Audio Amplification—ZP 201 A has been improved and made 
more rugged. Can also be used as detector with marked improve- 
ment over ordinary 201 A type tubes—but not quite as sensitive as 


Z 200 A. Price $3.50 


ETKA 


2 Clear- ap Tube 
A . ot ors oe 2 


ETKA LABORATORIES, INC., 73 WINTHROP Sr., NEWARK, N. J. 


All apparatus advertised in this magazine has been tested and approved by PorULAR RADIO LABORATORY Page 103 


General Electric 


Battery Chargers 


New Prices 
(East of the Rockies) 


2 ampere Tungar . now $14 
5 ampere Tungar . now $24 
G-E Trickle Charger now $10 


Tungar causes no radio inter- 
ference. It cannot blow out 


tubes. 


An overnight charge costs a 
dime. 


It is a G-E product developed 
in the Research Laboratories 
of General Electric. 


The 2 or 5 ampere Tungars 
charge 2, 4, and 6 volt A“ 
batteries, 24 to 96 volt “B” 
batteries in series; and auto 
batteries, too. No extra attach- 
ments need 


$14 
$24 


EEP your radio set ready—at all 
times—for all the good things that 


come over. 


Just clip a Tungar {the name of the 
General Electric battery charger] to your 
batteries at night, leave it as you would 
the light in the hall. . . . in the morn- 
ing the batteries are pepped up and 
ready for active duty. 


Your dealer can help you. Ask him to 
show you the popular 2 ampere Tungar 
that charges both “A” and “B” radio 
batteries. Ithasa binding post for a trickle 
charge. Charges auto batteries, too. 


Tungar—a registered 

trademark—is found only 

on the genuine. Look for 
it on the name plate. 


Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 
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1Tube Set 


Metrodyne 
Radio Sets 


Are Equipped 


For 


BATTERY or 


gtrodyne 


RETAIL PRICE 
ONLY ONE DIAL TO TUNE 


Wonderful offer direct from the factory! The world’s greatest 7155 


radio! A perfect working, single dial control, 7 tube receiver! And 
Completely Assembled 


operation 


just to prove our claims, we will ship it to your home for Test 
it under all conditions. Test it for distance, volume and tonal quality—and if you are not con- 


vinced that it is the best single dial set you ever heard, retu-n it to the factory. We don’t want 
your money unless you are completely satisfied. 


Radio 


Easiest set to operate. Only one small 
knob tunes in all stations. The dial is electric- 
ally lighted so that you can log stations in the 


Metrodyne 


A single dial control, 7 tube, tuned 
radio frequency set. Tested and approved 


Our Agents and Dealers make big mone 
selling Metrodyne Sets. You can work all 


or part time. Demonstrate the superiority 


of Metrodynes right in your home. Metro- 
dyne Radios have no competition. Lowest 
wholesale prices. Demonstrating set on 30 
days’ free trial. Greatest money-making 
opportunity. Send coupon, a letter or a 
postal for our agent’s proposition. 


by Popular Science Institute of Standards, 
Popular Radio Laboratory, Radio News Labora- 
tory and by America’s leading Radio Engineers. 
Designed and built by radio experts. Only the 
highest quality low loss parts are used. Mag- 
nificent, two-tone walnut cabinet with beautiful, 
gilt metal trimmings. Very newest 1928 model, 
embodying all the latest refinements. 


dark. The volume control regulates the recep- 
tion from a faint whisper to thunderous volume, 
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receiver, and we are so sure that you will be 
delighted with it, that we make this liberal 
30 days’ free trial offer. You to he the judge. 


MAIL COUPON BELOW 


Let us send you proof of Metrodyne quality—our 
30 days’ free trial offer and 3 year guarantee 
Mrs. Wm. Leffingwell, Westfield, N. J., writes: The Met- 
rodyne Radio I bought of you is a wow! This is as good as 

any $225 machine I have ever seen.“ 
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and the Metrodyne works fine. I got Havana, Cuba, Oak- 
land, Calif., Denver, Colo., Toronto, Canada, all on the 


loud speaker.“ 

J. W. Woods, Leadville, Colo., writes: Received the 7- 
tube Metrodyne in fine condition. Had it_up and working 
same day received. Was soon listening to Los Angeles, San 
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in fine. Am more than pleased. Sure enjoying it.“ 

We will send you hundreds of similar letters from 
owners who acclaim the Metrodyne as the greatest 
radio set in the world. A postal, letter or the coupon 
brings complete information, testimonials, wholesale 
prices, and our liberal 30 days’ free trial offer. 


Another triumph i in radio. Here’s the new 1928 model Metro- 
dyne 6 tube, two dial, long distance tuned radio frequency receiv- 
ing set. Approved by leading radio engineers of America. Highest 
grade low loss parts, completely assembled in a beautiful walnut 
cabinet. Easy to operate. Dials easily logged. Tune in your fav- 
orite station on same dial readings every time — no guessing. 


Mr. Howard, of Chicago, said: While five Chicago broadcasting sta- 
tions were on the air I tuned in seventeen out-of-town stations, including 
New York and San ncisco, on my loud speaker horn, very loud and 
clear, as though they were all in Chicago.’ 
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2161-71 N. California Ave., Dept. 6 
Chicago, Illinois 
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Send me full particulars about Metrodyne 6 tube 
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COUPO and 7 tube sets and your 30 days’ free trial offer. 


N 
or send a postal or letter. Get our 


We are one of the pioneers of radio. The success of Metrodyne sets 
is due to our liberal 30 days’ free trial offer, which gives you the Beal direc mit Agen, Fella Name 
— — of trying before buying. Thousands of Metrodynes EY=—WRITE NOW! 

have been bought on our liberal free trial basis. Address. 


METRO ELECTRIC COMPANY 


2161-71 N. California Ave. + Dept. 6+ Chicago, Illinois, 


If fou are interested in AGENT’S prop- 


osition, place an X? in the square o> 


A PAGE WITH THE EDITORS 


By the time this September issue of 
PopuLaR RADIO reaches its readers, 
the quiescent summer season of radio 
will be over and the fall season will be 
looming with greater promise —and 
with more and better cause for promise 
than any season in the history of the 


radio art. 
* * 


PopuLaR Rapo believes that the 
coming radio year (which begins with 
the first cool days of September), will 
be the best year that radio has ever 
known. The reasons for this belief 
may be summarized thus: 


* * 


First—Because the Federal Radio 
Commission, with commendable effi- 
ciency and dispatch, has been clearing 
up the broadcasting situation and has 
already brought order out of the 


ethereal chaos: 
* * 


Second. Because recent important 
legal decisions have made material 
headway in clearing up the complicated 
patent situation —which has, in turn, 
helped to stabilize the radio industry, 
to the benefit and protection of the in- 
dustry and of the broadcast listener 


alike: 
* * 


Third.—Because during the past few 
months new and greatly improved low- 
frequency apparatus has been developed 
and placed at the disposal of the radio 
public. (See the series of articles on 
this important subject now appearing 
in PoPULAR RaDio.) 


* * 


Fourth.—Because the current sum- 
mer has at last seen the successful de- 
velopment of the electrical pick-up 
units that make possible extraordinary 
reproduction and amplification of 
phonograph records, by the use of radio 
apparatus—a development that is open- 
ing up new possibilities of entertain- 
ment to both the radio and the phono- 
graph fan as well as to the radio and 
phonograph industries. (See the series 
of articles on this new subject now ap- 
pearing in PopuLar Rapio.) 


* x 


Fifth—Because the past few months 
have witnessed by far the greatest and 
most significant development of special 
duty and AC vacuum valves that the 
industry has ever known—thereby open- 
ing up not only a limitless field of ex- 
perimentation to the radio amateur, but 
greatly increasing the quality of re- 
ception for the broadcast listener. (See 
the July-August issue of POPULAR 


Rapio, which was devoted largely to 
these new inventions.) 


* * 


Sixth—Because of the advances 
made in the development of loud- 
speaker in general and of the new “ex- 
ponential horn“ in particular. (See 
pages 22-24 of the July-August issue of 
PopuLaR Rapio, as well as the con- 
structional article in this issue.) 


* * 


Seventh—Because of the progress 
that is being made in the development 
of radio circuits, made possible by the 
introduction of new inventions and ap- 
paratus—that places at the disposal of 
the broadcast listener better reception 
at less expense than ever before. 


* + 


Tuar the staff of PopulAR RADIO 
has been in intimate touch with all of 
this progress (indeed, that it has been 
responsible for a considerable part of 
it, through the activities of the Poru- 
LAR RADIO Laboratory), has been 
demonstrated in the magazine itself. 


+ + 


ANp that Porrrar Rapio is destined 
to render an important service to the 
radio fan as well as to the radio in- 
dustry, during the coming season, will 
be convincingly demonstrated with the 
introduction of the latest and best con- 
tribution that PoPCLAR Rapio has yet 
made to the radio art in the remark- 
able new LC-28 Receiver—which is 
announced in this number (see page 
148), to be followed up by the com- 
plete constructional details in the 


October number. 
* * 


FoLLOWING these important contri- 
butions, POoPULAR Rapro will bring out 
a series of new features that will be of 
widespread interest and significance — 
features that serve as the practical ex- 
pression of the optimism with which 
PopuLaR Rapio surveys the season that 
unofficially opens on Labor Day. 


* ** 


THE world-wide interest in the ex- 
periments recently made in England in 
“broadcasting telepathy,” or mind read- 
ing, is due not only to the general be- 
lief that science has much to learn in 
this field, but also to the fact that these 
particular experiments were carried out 
on a large scale and under dis- 
tinguished scientific supervision. 

* * 


For many weeks the results of these 
experiments were carefully studied and 
tabulated; they are finally summarized 
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in the article by Sir Oliver Lodge, be- 
ginning on page 111 of this issue of 
PopuLAR Rapio. 
* * e 

WHILE the results of these particular 
experiments are termed “negative,” 
other similar experiments have fur- 
nished more encouragement—accord- 
ing to the incomplete reports of those 
who conducted them. 


* * 


IN 1923 what are claimed to be the 
first tests in the broadcasting of tele- 
pathic impulses were conducted by E. F. 
McDonald, Jr., from station WJAZ in 


Chicago. 
* * 


AND during April, 1927, Pierson W. 
Banning, of Los Angeles, conducted like 
experiments from station KFXB at 


Bell, California. 
* * 


“ASTONISHING results were received 
from a distance of nearly 140 miles.” 
reports Mr. Banning. “While further 
evidence from various distances will 
help build up a really remarkable re- 
port when released.” 


* * 


W. FRANK SUTHERLAND, who wrote 
the article on pages 114-117 of this 
issue, “How to Make the Exponential 
Horn,” is by profession an electrical 
engineer. His interest in music has 
drawn him into the problems of radio 
reception—particularly into the prob- 
lems of quality reproduction. His ex- 
ponential horn is a real contribution to 


the radio art. 
* * 


IN PopuLAR Rapio for this month 
will appear the first and only authorized 
description of PoPCLAR Raplo's latest 
and best contribution to the radio art 
the new LC-28 Receiver. 


* * 


ANp in the October number will be 
published the complete constructional 


details. 
* * 


IN its principles of operation, in its 
simplicity of design and construction, 
in its moderate cost, and.above all, in 
the extraordinary quality of its recep- 
tion, the LC-28 receiver represents a 
highly important contribution to the 
radio art—more important than the 
famous Four-Circuit Tuner, the re- 
markable LC- 27. or the various other 
receivers that have been developed in 
the PopULAR Rapo Laboratory. 


—THE EDITORS 
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Yoz wouldn’t stuff yourself tonight 
then go hungry all next week! 


ON'T expect your radio storage battery to 

bring in programs loud and clear when 

you work it day after day without replenish- 

ing the power. Keep the battery strong and 

active by feeding it regularly—with a 
Rectigon Home Charger. 


Charge at trickle or high rate — Rectigon 
does both. 


With the Rectigon you can get a steady 
“trickle” to replace “A” power as you use 


it. In case of heavy drains due to prolonged - 


WESTINGHOUSE BLECTRIC & MANUFACTURING 


use of the set, by a mere rearrangement of 
the leads you charge “A” or “B” batteries 
quickly, at a heavy rate. Either way, when 
you turn on your radio, you have power to 
spare. There are no acids or chemicals with 
Rectigon — no moving parts. You just 
attach the leads and plug into the light 
socket. It will charge your automobile 
battery the same quiet, “no trouble” way. 


At your radio store, Rectigon, the many pur- 
pose charger. Look for the name on the plate. 


COMPANY, EAST PITTSBURGH, PENNSYLVANIA 


OFFICES IN ALL PRINCIPAL CITIES ” REPRESENTATIVES EVERYWHERE T TUNE IN WITH KDKA—KYW— WBZ 


ESIDES Rectigon for 
better battery 
charging, Westing- 
house also makes Micar- 
ta Panels and tubing 
for better insulation, 
and radio testing in- 
struments for better 
reception. 


storage batteries. 


Rectigon Home Charger 
for radio and automobile 
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Your B' Battery Eliminator 


will give you better service with 


D - S 


Gaseous 
Rectifier Tubes 
ARE BETTER 


60 Milliamperes $4.50 
85 Milliamperes - 4.50 
400 Milliamperes - 7.00 


Ask for Catalog of full line of Standard Tubes. 


Guaranteed 


The standing of the Q-R-S Company, manu- 
facturers of quality merchandise for over a 
quarter of a century, establishes your safety. 


Orders placed by the leading Eliminator Man- 
ufacturers for this season’s delivery, approxi- 
mating Four Million Dollars’ worth of Q-R-S 
Rectifier Tubes, establishes the approval of 
Radio Engineers. Ask any good dealer. 


THE Q'8'S COMPANY 


Manufacturers 


Executive Offices: 306 S. Wabash Ave., Chicago 
Factories: Chicago—New Vork San Francisco Toronto, Canada — Sydney, Australia — Utrecht, Holland 
i Established 1900. References— Dun, Bradstreet, or any bank anywhere 


The RADIO ALMANAC 


* September, 1927 S eee 


1896: GUGLIELMO MARCONI, a young Italian inventor, succeeded at this time in transmitting a radio message 
100 yards; SIR WILLIAM PREECE referred to Marconi’s device as “highly novel and very beautiful.“ 


1869: HIRAM PERCY MAXIM, scientist, inventor, founder and president of the Amateur Radio League, was born. 
Good radio weather starts about now. 


1921: The first licenses to broadcast in the United States were issued by the Department of Commerce. 
: Tune in on sporting events. 


D 1897: Radio receiving apparatus was set up at Bath, England, and signals were received from Salisbury, thirty- 
; four miles away. 


1914: PRESIDENT WILSON issued Executive Order No. 2012, providing for the taking over by the U. S. 
Government of certain high-powered station for transatlantic communication, as a war measure. 


1925: During this period the radio compass (or direction finder’) came into use on over 100 United States vessels. a 
Warm. > 


1840: JOSEPH HENRY, an American school teacher, first produced high-frequency electric oscillations and pointed 
out that the discharge of a condenser is oscillatory. 


1892: SIR WILLIAM PREECE showed that in two completely isolated circuits of square form (each side 400 
yards), placed one-quarter mile apart, telephonic speech was conveyed from one to the other by induction. 


1887: HEINRICH HERTZ made his first discoveries of the “Hertzian waves“ that are now called ‘‘radio 
waves.” 


1886: WILLIAM STANLEY devised his electric current transmission system. 
Take the portable receiver along on that motor ride! 


© 1838: STEINHEIL discovered the use of earth return. 
Church services will be broadcast this morning. 


1006: DR. WILLIAM G. PICKARD discovered the rectifying properties of silicon crystals. This discovery formed 
the basis of the widely used crystal detectors. 


1913: During this month the radio station at Macquerie Island was the means of keeping DR. MAUSON, the 
Australian explorer, in touch with the civilized world. 


1926: Of the chief broadcasting stations in the United States, 124 were owned by mercantile concerns, 94 by 
schools and colleges, 43 by churches, 35 by publishing houses, 30 by manufacturers, 15 by states and cities and 15 by banks. 


1926: A new record in broadcasting was established when a hook-up of thirty-three stations broadcast the pro- 
ceedings of the Radio Industries’ dinner in New York; the program included a speech by Vice-President Dawes. 


1926: During this year the sale of radio apparatus exceeded $4,000,000—an increase of 400 percent. over the 
year 1921. 


€ 1599: The international yacht races which took place at this date were reported by radio for the New York Herald. Fey 
Kinder warm. 


1926: Radio amateurs played important and heroic réles in rescuing the victims of the tornado that swept the 
eastern coast of Florida. 


1922: The Franklin Medal was awarded to SIR JOSEPH JOHN THOMSON, “in recognition of the immeasur- 
able service he has rendered. .. in that domain of science especially related to a fundamental knowledge of electricity.” 


1924: POPULAR RADIO brought out the two-tube reflex receiver, which was developed by its technical staff in 
the Popular Radio Laboratory. 1791: Michael Faraday was born. 


1926: DR. GEORGE WYETH, of the Vanderbilt Clinic, New York, announced that he had been able to perform 
successful operations in cases of cancer by means of a knife that uses a radio current. 


1918: Radio messages transmitted from Carnarvon, Wales, were received in Sydney, Australia, 12,000 miles away— 
a record distance. 


1926: The Royal Typewriter Company paid a record price for the privilege of broadcasting the Tunney-Dempsey 
fight for the world’s heavyweight championship in Philadelphia. 


1869: DR. JOHN STONE STONE, inventor of many radio appliances and winner of the Edward Longstreth 
Medal and of the Medal of Honor of the Institute of Radio Engineers, was born. 


2 1889: DR. ELIHU THOMPSON, physicist and authority on radio phenomena introduced electric welding. 
= A good day to get the old receiver in working order. 


1927: At about this time look on the news stands for the October number of Poputar Rapio, which will contain the 
constructional details of the new and remarkable LC-28 radio receiver. 


1903: VALDEMAR POULSON, a Dane, invented the improved arc oscillation generator, using a hydrocarbon at- 
mosphere and a magnetic field. 


1901: PROF. REGINALD A. FESSENDEN applied for a United States patent on his invention for the wireless 
transmission of electromagnetic wave, relating to the transmission and reproduction of words or other audible signals.” 


1918: The installation of the radio apparatus on merchant vessels gained marked headway; at about this time 
over 2,500 ships of the British Merchant Marine carried radio sets. 


1926: The broadcasting of a warning reached a man in Birmingham, England, in time to prevent him from 
taking pills that contained arsenic, which had been sold to ^im accidentally by a local druggist. 
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Just Before He Broke the World’s Altitude Record for Radio 


Broadcast Reception 


What is believed to be the highest broadcast reception ever recorded was turned in recently by 
Capt. Hawthorne C. Gray, of the U. S. Army, in an ascent in a free balloon from Scott Field, 
Illinois. Up to the time that the aviator became unconscious at 31,000 feet, the receiver was work- 
ing satisfactorily, “with a total lack of interference.” The loop antenna made it possible for Capt. 
Gray to determine his bearings at all times; stations KMOX and KSD each indicated their true 
direction by the maximum volume obtained when the stations came in the plane of the loop. The 
apparatus used (as shown in the foreground of the picture above) was an Atwater Kent Model 52, 
a seven-tube, radio-frequency receiver with a single-dial control. 
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A BROADCAST EXPERIMENT IN SENDING 


Thought-Waves via Ether 


Does a thought, created by the brain, excite vibrations in the ether 
to which a distant brain can respond? If so, there is a close analogy 
between the “telepathic” process of transmitting messages and the 
radiophonic process. Certainly the subject is of vast interest and 


importance. 


Here is an authoritative report of the first important 


broadcast experiment in this field, in which 25,000 radio fans 
took active part, written by the eminent English physicist who 


officiated in it— 


SIR OLIVER LODGE, F. R. S., D. Sc., LL.D. 


MONG scientific men there still per- 
sists some disbelief in the possi- 
bility of communication of mind with 
mind by other than the usual sense 
organs; but even among them there are 
many who believe that a telepathic 
faculty has been shown to exist; and, 
indeed, in some quarters there has been 
a tendency to press it unduly far, and 
to use it as a vera causa for the ex- 
planation of phenomena which may not 
really be thus explicable. 

The object of the experiment con- 
ducted by officials of the Society for 
Psychical Research on February 16, 
1927, at 11 P. M., with the essential as- 
sistance of the British Broadcasting Cor- 
poration, was not to prove the existence 
of telepathy, but to make a sort of psy- 
chological experiment as to the unknown 
conditions in which some kind of telep- 
athy might possibly occur. 

In my view, telepathy between rel- 
atives and between people in the same 
room had been fairly proven. But telep- 
athy between unknown strangers at a 
distance had never been proven or even 
tested. It seemed desirable to utilize the 
facilities now afforded by twentieth cen- 


tury developments, and to make at any 
rate a preliminary test as to whether such 


telepathy ever really occurred, by try- - 


ing whether any evidence could be ob- 
tained of the telepathic transmission of 
ideas from strangers about whom the re- 
ceivers knew nothing, or about whom 
they only knew, as in the present in- 
stance, that they were in a certain place 
at a certain time. 

The conditions of our broadcast ex- 
periment were, in fact, about as difficult 
as could well be imagined. Few of 
us had any hope of a clearly defined 
and positive result, still less of anything 
that could be called sensational. The 
word “expectation” is better than the 
word “hope” in such a case, for our 
only object was to ascertain the truth, 
whatever it might be; and without fuller 
knowledge than we possess we ought not 
to “hope” for any particular result, 
but simply put ourselves in a position 
to ascertain it. 

It is very seldom that a laboratory 
experiment is conducted in public, ex- 
cept for purposes of demonstrating 
something already ascertained. Many 
experiments must fail, and these are gen- 


111 


erally either passed over in silence, or 
recorded in “Transactions” for the 
benefit of other workers. 

In this case it was necessary to ex- 
periment in full view of the public, and 
without the kindly co-operation of the 
many listeners distributed all over Eng- 
land we could not have proceeded. To 
their co-operation we are indebted, and 
it seems only fair that they should be 
informed what the results were.* 

I also think it is only right to say that 
an analysis of the results has been car- 
ried out by one of the members of the 
Society for Psychical Research, Mr. 
S. G. Soal, in very great detail; that not 
only successes have been attended to, 
but that the various unsuccessful guesses 
have also been classified, under such 
heads as lethal weapons, musical instru- 
ments, grotesque objects, medical sug- 
gestions, pictures of the Royal Family, 
Madonna, and other subjects. 

The number of times each of the 52 
playing cards appeared in the results has 
also been analyzed. Thus a good deal 


* A more elaborate and detailed statement will 
in due time be published in the Proceedings“ 
of the S. P. R. by Dr. Woolley, the responsible 
conductor of the experiment. 


Page 112 


of material has been accumulated which 
seems likely. to be of interest to normal 
experimental psychologists. 

Coming to details, I would remind 
listeners that two of the five objects 
exhibited were playing cards, chosen by 
cutting a pack at random, so that no one 
had the slightest knowledge of what the 
card would be, a second before it was ex- 
hibited. 

Under these circumstances the chance 
of successful guessing would be 1 in 52 
or 53. Consequently out of the 25,320 
results sent in, about 500 ought to have 
been successful. 

The result was unexpected, and was 
not fully demonstrated by the first 
count; a recount was necessary, and has 
now been made. Listeners were un- 
aware of the method of selection, and 
hence probably felt in favor of some of 
the more striking cards, and often 
guessed an ace or a court card rather 
than the more plebeian variety. The 
result, being unexpected, is of some 
psychological interest, as tending to show 
that mere chance does not rule such 
guesses. The ace of spades, for instance, 
was chosen by no fewer than 2,255 con- 
tributors in Test One, and by 1,636 in 
Test Four. And had it happened that 
the pack had been accidentally cut at the 
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ace of spades, we might have fallen into 
the unfortunate trap of thinking that this 
measure of success was decidedly beyond 
chance. Even the ace of clubs was selec- 
ted by 1,027 contributors in Test One. 
Other aces were in intermediate favor. 
Fortunately the card cut in Test One was 
not any one of the aces, but was the 
two of clubs, while in Test Four it was 
the nine of hearts, and in both these 
cases the numbers given were decidedly 
below what we might have expected by 
chance; viz., only 199 in Test One, and 
150 in Test Four, whereas in each case 
500 would have been the chance expec- 
tation. 

We must not draw any conclusion from 
the deficiency, any more than from the 
surplus, except this perfectly normal psy- 
chological conclusion, which becomes 
apparent on a study of the numbers: 

(1) That telepathy had nothing to do 
with the result, and 

(2) That the choice made by people 
when asked to name a card is not truly 
regulated by chance alone, but by some 
curious predilection—a predilection not 
only for aces, court cards and jokers (for 
the numbers giving the joker were 900 
in Test One, 2,581 in Test Four), but for 
odd numbers in preference to even. 

For, taking a rough average, the num- 
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How the Experimenters 


The experimenters at broadcasting sta- 
tion 2LO in London selected four subjects 
for the purpose of this test: 


J. A Japanese print of a human skull rest- 
ing on the grass, with two birds; 
AM scented spray of white lilac; 


Dr. Woolley himself, wearing a mask 
and a derby hat; 


. Two selections of playing cards. 


ber of odd numbers selected had an av- 
erage in their favor of about 400 each, 
while the even numbers selected had an 
average in favor of about 150 or 200 at 
most, sometimes falling below 100. This 
is a fact which may be a useful caution in 
applying the laws of chance. 

Exhibit No. 2, which was stated to 
be a picture,“ was actually a print of a 
skull in a Japanese garden, with two 
birds, one on the skull and one on the 
ground. 

Exhibit No. 3, stated to be “an ob- 
ject,” was a bunch of white lilacs. It is 
not possible to calculate numerical 
chances of success in such cases; nor, 
unless the numbers are overwhelming, 
would it be wise to assume the action of 
telepathy even in these cases. But I 
am inclined to think that an object like a 
skull gives a better chance to telepathic 
impression than a perfectly uninteresting 
object like a playing card. And, further- 
more, once the picture of skull, gar- 
den, and birds has been shown to the 
agents, the impression would not evap- 
orate at once, but would continue until 
something forcible displaced it. More- 
over, a percipient, if he got any im- 
pression at all, might quite likely get 
it as a deferred impression, almost as 
likely to come out after the exhibit had 
been removed as at the time. If we were 
going to base any serious deduction on 
the results, this line of argument might 
be held in suspicion; but it has been 
previously suggested, as the result of 
private telepathic experiments, that an 
impression is often delayed, so that in 
analyzing the results this possibility 
ought not to be ignored. 

It turns out that only four people defi- 
nitely described Exhibit No. 2 as the 
picture of a skull, though one of them 
went so far as to say that it was a picture 
of a skull in a garden. But, oddly 
enough, for the next object, Exhibit 
No. 3, a skull was given by 714 listen- 
ers, while 1,036 gave flowers (which was 
correct); of this number 85 gave white 
scented flowers, though only three spe- 
cified “white lilac,” and 463 gave per- 
fume. 

It may be instructive to see if the idea 
of belated impression can be applied as 
far down the list as Exhibit No. 5, which 
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Called Upon Their Audience for Aid in the Tests 


The experimenters concentrated their minds upon each 
subject, one at a time, and called upon their broadcast audience 
to do likewise—and to write down and send in descriptions of 
the mental images they received of the different subjects. 
Weeks were required to classify and analyze the flood of replies, 
which came not only from England and Europe, but from 


Australia and America. 
“partially successful.” 


in reality was Dr. Woolley himself in a 
grotesque mask and bowler hat. For this 
object 523 gave flowers and 55 perfume. 
The only noticeable thing about those 
numbers is that they are decidedly 
smaller than those given for Exhibit No. 
3, when flowers were the real object. The 
skull again seemed to persist, even down 
to Exhibit No. 5; for 166 recorded it in 
that case. The moderate amount of cor- 
rect guessing for Exhibit No. 5 is given 
below. 

Listeners were asked to record any 
emotion they felt in connection with the 
objects. Nine hundred and eighty-eight 
listeners recorded fear, horror, or detes- 
tation in connection with what we may 
suppose to be the skull. On the other 
hand in case of Exhibit No. 5, only 307 
recorded those feelings, and 499 recorded 
amusement. Two hundred and two gave 
Exhibit No. 5 as a hat, 146 described it 
as one of the agents, while 236 said it 
was a person dressed up and masquerad- 
ing—which it was. Whether it is wise 
to draw any deduction at all from these 
partial successes is very doubtful, and 
must be left for the present for more 
serious discussion hereafter. 

It is of incidental interest to find that 
prominent and undoubted mediums, who 
good-naturedly took part in the test, 
were no more successful than any other 
members of the audience. 

Meanwhile readers may be interested 
to hear of any striking individual suc- 
cesses that there may have been, how- 
ever they choose to account for them. 
Among so great a number, I presume 
that one or two striking successes are 
inevitable. Here, then, is the record of 
one individual: 

No. 1. Ace of clubs. 

No. 2. Skull in garden. 

No. 3. Flowers. 

No. 4. Colored snap card. 

No. 5. Some black object. 

Of these, No. 4 is the only absolutely 
complete failure. 

Again, a lady in Buckinghamshire, who 
gave Exhibit No. 1 as the joker, imme- 
diately corrected to the two of clubs, 
gave Exhibit No. 2 as a cocoanut with a 
blue-tit upon it in Japanese print style.” 
Seeing that the print was a Japanese 


The results have been regarded as 
Later experiments, conducted from Sta- 


tion KFA B of Bell, California, are still being studied. 


garden, with birds in it and a round ob- 
ject, that amount of success is, at any 
rate, exceptional. 

Another individual record gave Exhibit 
No. 2 as “a human head,” and No. 3 as 


“flowers.” Another gave for Exhibit 
No. 2 “Skull, very strong impression,” 
and for Exhibit No. 3 “Bunch of blue 
flowers.” Another gave for Exhibit No. 
2 “a bird which became repulsive.” 
And yet another a picture of an awful- 
looking skull, which I clearly saw, and 
could not get rid of the whole at the 
time.” 

Finally, Dr. Woolley happened to de- 
tect, among the completely erroneous 
statements for Exhibit No. 5, an account 
of an incident which actually occurred, 
and which was thus described by the cor- 
respondent: 

Man pouring whisky into glass. Com- 
pany present. Lady with dark hair and 
laughing face places restraining hand on 
the arm of the man pouring out the 
whisky.“ 

How this could have been given as an 
attempt at what they were told was “an 
object,” it is difficult to understand. But 
the episode quite certainly happened in 
the room, not at the time of the test, but 
immediately afterwards, and possibly 
while the record was being written. One 
of the Society’s agents. had thought that 
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one of the two ladies present looked tired 
and faint, and was by her prevented from 
administering an alcoholic remedy—just 
as stated. The episode reminds one of 
some of Dr. Gilbert Murray’s experi- 
ments in genuine telepathy, wherein he 
was able to describe in some detail an 
incident, historical or otherwise, which 
had been thought of by the company. 

In conclusion, therefore, I would say 
that the results of the experiment are not 
unimportant from the point of view of 
experimental psychology. They do not 
confirm telepathy, neither do they deny 
it. They show that it is certainly not 
common and broadcast, but they leave 
open the possibility that a few individ- 
uals may have a percipient faculty more 
strongly developed than would be ex- 
pected, and that their percipience may 
be delayed, and, as had been suspected 
before, that they may become aware of 
things present which were not intended 
to be transmitted to them. 

Those who on prima facie grounds 
have made up their minds that telepathy 
is impossible will see in these sporadic 
results nothing but flukes and chance 
coincidence. 

Those who are already convinced by 
evidence of the existence of a telepathic 
faculty under favorable conditions will 

(Continued on page 161) 
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Here is a home-made unit that any experimenter of ordinary skill with tools may 
build for himself, it will add materially to the quality of broadcast reception. 


From a photograph made for Poputar Ranto 


A BIT UNWIELDLY—BUT WORTH THE SPACE IT OCCUPIES 
The author of this article is shown here taking the completed horn off the framework 
upon which it was built, after the papier mâché has been allowed to dry and harden 
Note that the flare of the horn follows the same mathematical law as that which nature 
observes in shaping the morning glory or the snail shell. 


HOW TO MAKE THE 


Exponential Horn 


Here are the constructional details of the latest and (what 
many experimenters consider) the best type of reproduction 
horn—a horn that gives extraordinarily truthful reproduction 


O-DAY, with the rapid improve- 

ment of low-frequency amplifiers 
and the present standards of broadcast- 
ing high-quality transmission from the 
better broadcasting stations, there is an 
increasing demand for loudspeakers that 
will reproduce with equal efficiency all 
of the notes of the musical scale. 

It is seldom that the experimental ra- 
dio fan is able to do much work with 
the reproducers or loudspeakers them- 
selves. 

First of all, radio fans have been 
taught very little about the principles of 
the loudspeaker itself; secondly, they 
have had little information about the 
design of either the cone- or horn-type 
units. 

At the present, popular sentiment 
seems to be in favor of the cone-type 
unit, although the horn type of loud- 
speaker may be able to reproduce and 
transmit broadcasting signals with ex- 


of both the high and low notes. 


By W. F. SUTHERLAND 


cellent fidelity both on the high tones 
and low tones. 

A reproducer does not amplify’ en- 
ergy, strange as this may seem. It, 
together with the pressure chamber in 
front of the diaphragm of the repro- 
ducer unit, merely enables the dia- 
phragm to obtain a grip on the air 
around it. 

This is true of the horn-type loud- 
speaker. The horn is supposed to load 
the diaphragm and facilitate the useful 
conversion of energy to a vibrating air 
column. If this loading is not uni- 
form for all frequencies, two effects will 
creep in—either a decrease in the am- 
plitude of the sounds transmitted with 
decreasing frequency. or a predominance 
of certain notes over others, due to 
resonance. 

The first of these effects—or, rather, 
defects—is present in the straight coni- 
cal horn; it reproduces the low notes 


poorly or not at all. It reproduces the 
middle frequencies better and the high 
notes best of all. 

This is a condition that is not to be 
desired, as the lower frequencies are the 
most difficult to bring through the re- 
producer, while within the higher fre- 
quencies of the audible range, the 
whines, whistles and other disturbing 
noises are usually easy to bring through. 

The exponential horn, on the other 
hand, has the peculiar characteristic of 
radiating all frequencies uniformly down 
to a certain point below which no radia- 
tion takes place. This cut-off point is 
determined by the length of the horn; 
the longer the horn is, the lower are 
the frequencies that may be trans- 
mitted. 

Figure 1 illustrates the two types or 
horns used in the reproduction of sound. 
The initial or straight-wall type has been 
assumed as starting at a diameter of 1 
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inch and increasing in diameter 1 inch 
for every 10 inches in length. The final 
diameter for a length of 40 inches would 
be only 5 inches. 

The exponential horn, on the other 
hand, starts with the same initial size, 
but doubles its diameter every 10 inches 
with a final diameter of 16 inches. 

It will be noticed that the growth of 
a horn of uniform taper is almost neg- 
ligible, while the exponential horn, based 
on the law of organic growth, not only 
rapidly increases in size, but is a thing 
of beauty. It follows, indeed, the same 
laws as the size of the growing spiral 
of a snail shell. It increases according 
to the laws of compound interesi. It 
also follows the same taper as the morn- 
ing-glory flower. 

The mathematician calls such a 
growth a “logarithmic” of growing, and 
if this range is expressed in the form 
of a curve the curve is called an “ex- 
ponential curve“; whence we derive the 
name of the latest development in the 
art of reproducing signals—the exponen- 
tial horn. 

This article gives specific data for 
building at home a low-priced exponen- 
tial horn that will reproduce broadcast- 
ing (when it is used with a good type 
of reproducing unit) probably better 
than any other form of sound chamber 
or loudspeaking unit. 

Any radio experimenter can build the 
horn and get these results. 


How to Determine the Shape of 
the Horn 


The throat should be as small as is 
practicable. The smaller it is, the more 
uniform will be the action of the re- 
producer diaphragm. There is a lower 
limit, of course, to this size because 
of frictional losses; beyond that point 
the average response of the horn suf- 
fers and a loss of volume takes place. 
About 14 inch is as small as it is 
practicable to go and a diameter cf 
about 34 inch is a reasonable size, par- 
ticularly as this closely approaches the 
net diameter of the aperture in an 
average reproducer unit. 

The large end should be made as big 
as possible, as with the increase in size 
the end reflections—the cause of all air 
column resonances—are thrown to the 
bottom of the scale and are minimized. 
It is generally of no use to carry the 
-horn much beyond the point where the 
sides form a 45-degree angle with the 
central axis. This point can be calcu- 
lated easily, as will be shown later. 

A small percentage increase makes for 
a more uniform response to all frequen- 
cies and lowers the cut-off point so that 
lower notes are more easily radiated. 
If the diameter at the mouth and the 
tate of growth are correctly determined, 


the resonant point of the mouth or 
opening will be thrown below the point 
of cut-off, and no resonance will occur. 

All of this makes for a long and 
large horn; practical expediency steps 
in with the limitations of house-room. 
Diameters ranging from 18 to 30 inches 
will be found satisfactory and rates of 
increase up to about 15 per cent per 
inch in length will also give excellent 


results without undue size. 


The exact determination of the pro- 
portions for exponential horns is a mat- 
ter that involves a certain skill in 
mathematics and physics that is beyond 
the scope of the average experimenter. 
This need not deter him from building 
such horns, however, as the aid of a 
few short-cuts and general rules will give 
surprisingly excellent results. 


Horn of Uniform Taper 
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The term “percentage increase” may 
require a little explanation. Assume a 
small end diameter of 3% inch. This 
corresponds to an area of 0.11045 square 
inch. Assume also that we will let the 
horn grow at the rate of 10 per cent in- 
crease in area per inch in length. The 


area then at the end of the first inch 


will be .11045 ＋. 011045 = .12150, and 
in tabular form for the ensuing inches 
of length as follows: 


Area in square 
inches 
11045 
12150 
13365 
14700 
1617 
17787 
19565 


This is rather a clumsy way of cal- 


Distance along horn 
in inches 
Throat 


Aah WHA u 


Exponential Horn 


e | 


HOW THE OLD AND NEW HORNS COMPARE 
Ficure 1: This drawing shows the difference between the older horn 


of uniform taper and the new exponential horn. 


Notice that the 


large end of the latter type has over three times the diameter of the 
more obsolete horn. 
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culating such a horn, and fortunately 
it is possible to construct a chart such 
as that shown in Figure 2, from which 
not only one horn, but any number and 
variety within reason, may be readily 
computed by the reader. 

Three scales are shown. A scale 
marked x is seen on the left-hand side. 
This scale refers to the distance from 
the small end to any chosen point along 
the axis of the horn. The scale marked 
d gives diameters for various distances 
from the small end, while the scale B 
gives the percentage increase in area 
per inch of horn length, and is used in 
conjunction with the other two in the 
following manner: 

Suppose, for example, that it is de- 
sired to lay out a horn that has an 
increase of 14 per cent per inch, start- 
ing from an initial diameter of 3% inch. 
A ruler is procured and laid on the 


chart. Starting at the small end, a line 
is drawn from the 10-inch point on 
the x scale through the 14 per cent 
point on the B scale. The point is noted 
where it cuts the d scale. This point 
gives the diameter at 10 inches from 
the small end. Similarly lines are drown 
for other distances and the results are 
tabulated. 

Note on the chart that a dotted line 
has been drawn from the point, x = 25 
inches, through the 14 per cent increase 
point on the B scale. This line cuts the 
d scale at the diameter 2'% inches. This 
line is typical for all others. When the 
lines are drawn in pencil, the chart 
will have the appearance shown in the 
bottom left-hand corner. 

Instead of a ruler and pencil, a thread 
stretched tightly may be used, or, bet- 
ter still, a piece of transparent cellu- 
loid with a line scratched on it. 
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THE CHART THAT HELPS TO DETERMINE THE 
DIMENSIONS OF THE HORN 
Ficure 2: From this alignment diagram the experimenter may deter- 
mine, with the aid of a ruler, the exact dimensions for making any 


type of exponential horn he wants. 


The use of the chart is explained 


in detail in the text. 
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As an example, take the 14 per cent 
increase horn and determine the size all 
along its length. The following results 
will be obtained: 


Distance X along Diameter at 
horn from small Distance X from 
end small end 
10 4 
20 172 
30 blu 
40 6 
45 8% 
50 122 
55 177 
60 24½ 
65 35 


It will be noticed in Figure 2 that all 
horns start at a small end diameter of 
38 inch. This is about as small as one 
can go for proper acoustics and any- 
thing larger can be obtained by elimi- 
nating such of the small end as may 
be necessary to bring it up to the proper 
size. 

As stated before, there is little gained 
by making the large end of the horn of 
greater flare than 45 degrees. The con- 
structor may easily determine for him- 
self just what diameter corresponds to 
this point by remembering that a diam- 
eter equal to four divided by the per- 
centage-increase, per inch, gives this 
angle. Thus for the 14 per cent increase 
the diameter corresponding to a 45- 
degree flare at the mouth will equal: 


4— 105 = 28 ½ inches approximately. 


a How to Make the Form 


A form must first be constructed. A 
long, wooden rod the size of a broom- 
stick should first be procured. This 
forms the backbone of the form. 

Wooden discs cut out of - or 34-inch 
stuff are next to be strung on it. These 
discs should be spaced from 9 to 12 
inches apart and should be somewhat 
smaller than the horn will be at their 
several locations, to allow for the 
wooden strips to be nailed on the 
outside. These strips may be of any 
convenient thickness (say, 14 inch), and 
should not be over 34 inch wide. They 
and the discs cut to the proper size may 
be procured at the local planing mill. 

Four strips are to be nailed on the 
discs at equi-distant points around the 
circumference. These serve to hold 
everything in place. When the form is 
thus lined up, it may be covered with: 
similar strips nailed to every disc and 
enclosing the whole surface. 

The small end of the horn requires 
special attention. Our broomstick in it- 
self will be far too large for the small 
end and the securing of the proper taper 
by means of circular discs is out of the 
question, owing to the small diameter. 

This difficulty is overcome as shown 


— — 
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THE MOULDING FRAME 
Ficure 3: The local planing mill will prob- 
ably have to be called into service in mak- 
ing the wooden discs, but the frame may 
be easily built up at home by anyone of 

ordinary proficiency with tools. 


in Figure 3. A piece of wood of the 
right size and taper is turned up. A 
hole is bored in the end to admit the 
broomstick and a shoulder is also turned 
on the same end, so that such of the 
exterior lagging strips as reach that far 
may lie flat with the surface ,of the 
turned hub. 
How to Build the Horn 

Papier mâché is an excellent material 
for the home-builder to use in construct- 
ing the horn. It is hard, light, and when 
thoroughly dry stands up under a tre- 


mendous amount of abuse. It is made 
of two simple ingredients that are al- 
ways available, paper and wheat flour 
paste. 

“Stickfast” paste, a commercial prep- 
aration, can also be used with excellent 
results. A little glue may be added if 
desired, but the flour paste in itself 
gives an extremely hard composition, 
requiring the use of a wood saw for its 
cutting. 

The following procedure is preferably 
adopted: 

After the form is made as described 
above, it is covered with several layers 
of newspapers tightly shellacked down. 
About two more layers are next put on, 
lightly held in place by a daub of muci- 
lage here and there. Outside the layer 
of newspapers is placed one or two lay- 
ers of waxed paper, well greased with 
“Alemite” or other cup grease. The 
purpose of this paper on the form is 
to prevent the sticking of the horn to 
the form when it dries. 

The horn proper is now begun. A 
roll of building paper is procured and 
a sufficient amount is cut off to make 
about four layers deep on the form. 
The paper is cut into pieces about a 
foot square. Enough for the first layer 
is soaked in hot water just long enough 
for it to become pliable. This first 
layer contains no paste and must be 
well lapped in order that the paste from 
the succeeding layers may not run 
through. The remaining layers (about 
three) are next laid on, one after an- 
other. Have handy a good-sized kettle 
full of fairly thick paste. Keep this 
kettleful hot. Soak the paper directly 
in the paste and apply it with the hands. 
Use plenty of paste; it will dry out. 

When the horn is complete, it will 
be found advantageous to apply a wrap- 
ping of heavy string, at about 1-inch 
pitch, for the full length of the horn, 
starting at the small end. This serves 
to hold all together while drying. Stand 
it in a warm, dry place, preferably near 
the furnace, and allow it to dry for at 
least three or four days before attempt- 
ing to remove it from the form. As the 
drying progresses, it will be noticed that 
the horn shrinks slightly and becomes 
hard to the touch. 

On removal from the form, allow the 
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READY FOR THE SHELLAC 


Ficure 4: Before the horn is given its final 
coating of shellac, inside and outside, it 
may be painted with a color that will make 
it harmonize with the color scheme of the 
room where it will be installed. 


horn to dry still further and then give 
it several coats of shellac inside and 
out. It may be found necessary also 
to tack down some loose corners on the 
Inside with liquid glue. 

A ring of No. 4 copper or iron wire 
slipped down over the wet horn to the 
mouth will be found to reinforce it 
in a most satisfactory manner. The 
wet paper may be lapped up over 
the ring; this holds it in place and gives 
a neat appearance. 

Of course, to make a complete job of 
the unit, a good-quality reproducer unit 
should be fastened tightly at the small 
end of the horn. 


New Constructional Articles for Next Month 


The October issue of PopULAR RAD TO will contain full constructional data on two new 
receivers, each of which embodies new theories in radio reception and fills a distinct need— 


the Magnaformer 9-8 Loop Receiver and the LC-28 Receiver. 


These constructional articles 


will be followed by articles on operation which will enable the fan and experimenter to 


7 


realize every possibility in the receivers. 
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ADVENTURES IN THE AIR 


Dramatic, amusing and sometimes tragic experiences befall both the 
radio reception fan as well as the transmitting amateur and the pro- 
fessional operator. What strange experiences with radio have you 
had? POPULAR RADIO will pay one cent a word for true stories of 
strange incidents—preferably told in the first person. 


I Help Capture a Crook 
by Radio 
WHILE I was serving as the radio 
operator aboard the S. S. Columbus 
(WFJ), plying between Chicago and 
Milwaukee, a passenger rushed up to the 
radio cabin one afternoon and informed 
me that he had recognized in a deck- 
hand a man for whom the police were 
looking. He explained to me that this 
man’s business was to obtain employment 
in stores, learn the layout and location of 
the valuables and then, with the help of 
his pals, burglarize the place. The pas- 
senger told me that the suspect had 
jumped his bond and shipped as a mem- 
ber of our crew, apparently with the hope 
of evading the authorities. 


My informant had had dealings with 
this man before and knew that the 
fugitive had a grudge against him; con- 
sequently he was very careful to keep 
out of the deckhand’s sight. 

I sent the passenger to the captain of 
the ship. For a time the captain was 
undecided as to whether or not he should 
lock the deckhand up to keep him from 
jumping ashore when we reached the 
dock. If the deckhand proved to be in- 
nocent he would of course have legal 
recourse against the captain, if taken into 
custody; if left free he might escape or 
might injure the passenger. 


The captain finally wrote out the fol- 
lowing message to the Milwaukee Po- 
lice: 

“MEMBER SHIP'S CREW 
CHICAGO POLICE. ARRIVE MILWAUKEE 


WANTED BY 


2:30 P. M. ENTER FORWARD GANG 
PLANK.” 
I transmitted the message imme- 
diately. 


Upon our arrival at the dock, two de- 
tectives forced their way aboard ship be- 
fore the passengers were let off. The 
deckhand was at that time busy helping 
to make fast the stern line to the dock; 
he was taken by surprise when the offi- 
cers showed their badges. 

The last I saw of him was as he walked 
along the dock between the two detec- 
tives. 

—C. H. ZELLER, Chicago, Illinois. 


* * 


A Transmission Test that 
Sounded a False Alarm 


„BE carerul what you say to ‘Mike, 
is the warning issued to its radio experi- 
menters by the Air Service of the War 
Department. 

This warning was the result of an 
amusing incident that occurred during 
the testing out of a radio sending set at 
McCook Field, Dayton, Ohio. Lieut. 
Lowell Johnson was the pilot and Mr. 
Studebaker, in the rear seat, was send- 
ing a constant, mellifluous vocal stream 
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into the transmitter microphone. The 
stream of conversations is designed to 
be constant, as the checker on the ground 
cannot interpret silence, for there is 
no difference between the brand of si- 
lence that comes when the set is out of 
order and the brand that is intentional. 
After announcing “McCook Field Air- 
plane, P-292,” Mr. Studebaker had been 
valiantly reciting number series, words 
and phrases until his stock became ex- 
hausted; then he began to sing: 
„London Bridge is falling down, 
Falling down, falling down — 

Presently in the radio laboratory the 
telephene rang; a feminine voice was 
at the other end of the line. 

„Is this McCook Field?“ it asked. 
And being assured affirmatively, the 
voice went on: 

„J have a very good radio set and I 
have just gotten in touch with one of 
your airplanes. There's a man in it who 
seems to be in distress; he keeps calling 
out that he's falling down. I thought 
you might want to send up another plane 
to help him.” 

The lady was thanked solemnly for her 
solicitude—but the story went the rounds 
of the McCook Field like wildfire. 

Since then the radio experimenters 
have been extremely careful about what 
they say into Mike. 

—S. R. WINTERS, Washington, D. C. 
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My Uncanny Experience 
with “Radio Spooks” 


AsouT eight years ago I had a pet 
crystal set in my home, which I used for 
code practice; of course, there were no 
broadcasting stations in operation at the 
time. It was rigged up in the dining 
room, and to the receiver unit I had 
cemented a paper horn. With it I could 
hear the local high-powered code sta- 
tions (particularly NAH, the Navy 
Yard) all over the apartment, and with 
sufficient intensity for accurate copying, 
especially at night. 

Everything went normally for a 
few months—and then things took a 
turn. 

I had established the habit of leaving 
the set connected and tuned after I had 
finished an evening’s listening. One 
night I was awakened by an extra loud 


volley of code characters, hurled from 


NAH. It was so loud and promised to 
continue for so long that I got up and 
shut off the set. A few nights later I 
was again abruptly awakened by a 
violent da- dit· da dit - dit- dit· dit, fol- 
lowed by a long spasm of code, alter- 
nating in fast and slow measure. 

Again J got up to turn it off; but to 
my amazement, the switch was already 
of! And upon putting my ear to the 
horn, the signals were apparently of no 
greater intensity than when I moved 
away from it! 

After that, it was a common occur- 
rence to awaken in the middle of the 
night and hear the rhythmic code signals 
shrieking away at full blast; even at 
times in broad daylight did this annoy- 
ing phenomenon manifest itself. Un- 
fortunately I was never a code fiend, and 
I never even tried to copy any of the 
messages; perhaps if I had they would 
have disappeared, as is the habit of 
dreams which we try to scrutinize more 
vividly. However, I can affirm that 
they were of the identical character of 
bona fide messages, for although I was 
never an expert operator, I had an 
operator’s ability of “sensing” a char- 
acter foreign to the regular radio alpha- 
bet. 


An explanation of this extraordinary 
phenomenon cannot be more than a guess. 
Some might say that a direct impression 
was made upon the mind by radio waves, 
utilizing the sensitive and intricate men- 
tal apparatus much in the same manner 
as a receiving set. How this could be 
accomplished is beyond present com- 
prehension; it may be possible, though 
it is highly improbable. 

Having a telepathic consciousness, or 
hearing telepathically either the audible 
code sounds or their counterpart in the 
mind of an operator, would be a second 


hypothesis. This, too, is doubtful, al- 


though possible. 

What I believe to be the true cause (in 
my particular case, at least) comes from 
within. It was probably a manifestation 
of subconscious impressions that had 
been stored up previously, and the nature 
was purely hallucinary. However, it 
was as perfectly real and obvious to 
me as I suppose are the horrible phan- 
tasms to an inebriate afflicted with the 
delirium tremens. 


From whatever source such super- 
normal signals may come, they are noth- 
ing to worry over. I lost mine shortly 
after discontinuing the study of the code. 

MAL COL St. DENIS, Brooklyn, 


N. F. 
* x 


I Pick Up a Distress Call 
from an Unknown Ship 


SUPPOSE you were a radio operator 
sitting at the instruments, listening to 
the tangle of the ether traffic and wonder- 
ing how much longer it would be before 
your relief came, and then suddenly, so 
faintly that you could hardly read it, 
you heard a distant ship calling fran- 
tically for help. 

That was an experience that happened 
to me; indeed, I listened-to all the details 
of the rescue. But I have never found 
out what ship it was. Can any of our 
readers help me out? 

It was during the evening watch on 
December 6th, 1922. I was on duty ata 
Great Lakes shore station. I listened 
in on the bedlam of all the shipping and 
the crash of the freaking Atlantic sta- 
tions, wondering if my eardrums would 
stand all the racket until midnight 
brought my relief. 

And then suddenly a new note came 
in; it was the booming voice of WCY 
commanding all the stations to QRT, 
(stop transmitting). 

WSA and WNY gave out the same 
command. 

Quickly starting the motors, I silenced 
the lake shipping. 

Then I switched on my receiver ane 
listened again. 

At first I heard nothing, but as ie 
interference subsided, something began 
to come in. The dots and dashes were 


almost inaudible, but I managed to make 


out: 

“North latitude 38 degrees, 31 min- 
utes; West longitude 62 degrees, 12 
minutes. Hatches...” 

The sentence faded in the middle. 
That was all I could hear. 

I tuned hastily to a slightly higher 
wavelength. 

Silence. 

I tuned to a lower wavelength. A 
violin wailed and a piano tinkled. 


Page 119 


Then the telephone rang and I jumped 
to it. But it was the wrong number— 
“excuse it, please!” 

By the time I got back to the instru- 
ments the signals began to come in again, 
but so faintly that I could not make them 
out at all. I wondered if anyone could 
read them. Judging from the first mes- 
sage, I surmised that the ships hatches 
were smashed in by the heavy seas. 
I thought of the poor fellows out at sea 
in the gale, and how they must be won- 
dering if anyone would get to their 
rescue in time. The signals were still too 
weak for me to hear, but I thought I 
heard the operator sign DHK. What 
would happen to him? 

After nearly an hour the note of WCY 
boomed out again. Help was on its way, 
it announced. Another ship was nearing 
them. 

The lake traffic began to come in 
again. The ether began to fill up with 
sound again. 

I wiped my face with my handkerchief. 
I never was able to find out what.ship 
it was, but at the time I felt as relieved 
as if I had been rescued myself. 

—T. C. Van ALSTYNE. 


* * 


J Deliver a Broadcast 
Death-Message 


ONE time, while I was listening in on 
my single tube set, I heard the announcer 
make this peremptory demand upon all 
of his listeners: 

“Every listener who is interested get 
a pencil and paper immediately. Ready 
to write? All right: 

“John Redding of this city (Indian- 
apolis) died at two o’clock this evening. 
John Redding’s brother and wife and 
mother started for Florida at one o’clock. 
Please stop them by this method of in- 
struction. They are going by the Mich- 
igan state road, through Greensburg, 
Madison, and Cincinnati. 

“They are in a 1922 Buick touring car, 
license No. 340042, Ind., 22. Name, 
Myron Redding. Three people in car. 
The car has two extra tires behind.” 

With this information I set out for 
the Michigan road, which was about a 
quarter mile from my place. I watched 
for twenty-five minutes, but no auto that 
conformed to the broadcast description 
came by. About three o'clock I saw a 
Buick coming and stopped him, but it 
was not the wanted car. In about ten 
minutes another car came along and this 
proved to be the right one. I sent the 
occupants to Adams, Indiana, a nearby 
town, where they called up their relatives 
in Indianapolis and reported that they 
were coming back right away. 

The next day I got a check for $5.00. 

—B. F. Bower, Greensburg, Ind. 
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A MATCHED COMBINATION OF UNITS THAT PROVIDES EXCELLENT 


REPRODUCTION 


Ficure 1: The pick-up unit, B, is of the condenser type; it is fully described in this 
n article. The amplifier, D, is of the impedance-coupled type; it employs two UX-201-a 


type valves, with a UX-171 type valve in the last stage. 


It was described in the Sep- 


tember, 1926, issue of PopuLAR RADIO. The oscillator-detector unit, C, is described below. 


HERE Js a List OF INSTRUMENTS AND ACCESSORIES THAT YOU: WILL REQUIRE FOR THE ABOVE UNT 


A—Any old phonograph; 
B El- fonic pick-up unit, capacity type; 


C—Oscillator-detector unit; 


D—Quality amplifier described in Septem- 


ber, 1926, issue of PorUIAR RADIO; 
E—Racon spiral horn. 


Here Is A List oF Parts THAT You WILL REQUIRE FOR THE OscILLATor DETECTOR Unir— 


A—Camfield coupling unit; 

B—Benjamin high-frequency transformer; 

C—Cardwell variable condenser, type E, 
capacity .0005 mfd.; 

D1 and D2—Airgap sockets; 


E—Burgess C“ battery, type 2370, 4% 
volts; 

F—Elkay Equalizer, type 2 ( ampere); 

G—Aerovox fixed condenser, .00025 mfd.; 

H—Aerovox fixed condenser, .006 mfd.; 


II, 12, 13, 14, 15, 16, I7 and I8—X-L push 
type binding posts; 

J—Composition binding-post strip, 11% 
by 1% by % inch; 

K—Hardwood baseboard, 12 by 834 inches. 


HOW TO ADD TO YOUR OLD PHONOGRAPH 


A New Amplification Unit 


NO. 2 of the series of articles on the new “electrical pick-up” devices that convert 
your old talking-machine into a reproducing instrument of a quality never before attainable. 


If you already have a radio receiver and a phonograph (any type with a turn-table in 
running order will serve), all the new apparatus you need for hooking them up together 
is the newly developed electrical pick-up device that costs from $10 to $20; if you don’t 
own a receiver, the same effects may be attained through a reproducer and amplifier 


which will cost altogether from $40 up to $125. 


Demonstrations have shown that this 


invention gives better reproduction than has ever before been attainable. 


N the July issue of PoPULAR RADIO it 

was shown how easily and inex- 
pensively an old talking-machine could 
be converted into an ultra-modern de- 
vice that will produce music from 
records with the same remarkable clarity 
of reproduction as could formerly be ob- 
tained only with high-priced radio re- 
ceivers. 

In that issue it was shown that the 
phonograph, thus brought up to date 
and rejuvenated with the aid of new 
radio apparatus, is a distinct adjunct to 
any radio receiver and one that can 
bring a much greater range of enjoy- 


BSH RAYMOND FRANCIS YATES 


ment to the broadcast fan and the 
music lover. All that is necessary to 
make this change on your old phono- 
graph—or new one, for that matter— 
is an electrical “pick-up” device, a power 
amplifier and a good reproducer. 

Four arrangements of units for ac- 
complishing these results were de- 
scribed in detail in the July issue. 

The importance of the correct 
“matching” of the three elements the 
pick-up device, the amplifier and the re- 
producer—was emphasized. All four of 
the combinations described in the July 
issue dealt with the type of pick-up 


device known as the electromagnetic 
type. 

This second article on the subject 
takes up the electrostatic or condenser 
type of electrical pick-up. 

In Figure 1 is shown the combination 
of a condenser pick-up with a simple 
oscillator, consisting of a single valve, 
coupled to a detector valve, exactly 
as used in a radio set. 

The detector in this outfit is used to 
“rectify” the modulated . electrical 
energy taken from the oscillator valve; 
it is coupled, in turn, to an im- 
pedance-coupled amplifier that was de- 
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scribed in detail in the September, 1926, 13 — — 

issue of PoPULAR RADIO. The output — 
of this amplifier is then connected to 
a large Racon exponential horn. 

In Figure 2 is shown the general con- 
struction of the condenser type of elec- 
trical pick-up; the method of its func- 
tioning is outlined in the caption. 

The unit, C, in Figure 1, may be 
easily built of standard radio parts and 
at low expense. The results obtained 
will be found worthwhile. 


How to Make the Oscillator Detector 
_ Dnit 

Figure 3 is a schematic diagram of 
the circuit of- the oscillator- detector 
unit. The instruments used are to be 
ſastened down to the baseboard with 
wood screws according to the general 
layout shown in Figure 1; if all of the 
parts are connected as shown in Figure 
3, the unit will be ready for use as soon 
as the valves are put in place. 

The two valves in the oscillator- 
detector unit, C, should be standard 
UX-201-a type valves. The first two 
valves at the left in the amplifier unit, 
D, are UX-201-a type valves, and the 
last valve, the one at the extreme right, 
may be a UX-171 type valve. 

If this combination is to be mounted 
inside of the console of an old type 
phonograph, a single-pole, single-throw 
knife switch may be inserted in the “A” 
battery circuit to turn on the valves and 
put the set in operation. 

When the unit is ready for operation 
this switch is closed and the variable 
condenser of the oscillator-detector 
unit should be rotated and set at the 
position where the loudest clicking noise 
will be heard in the loudspeaker, E, 
when the needle on the pick-up device is 
plucked with the finger. This condenser 
should then be left set in this position 
at all times. The volume of reproduc- 
tion will be controlled by rotating the 
small knob on the coupling coil of the 
oscillator-detector unit. 


vibrations, 2, im printed on the record, 1. 
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HOW THE CONDENSER PICK-UP WORKS 
Ficure 2: The needle, 3, to which is attached the vibrating armature, 7, follows the 


The vibration of the armature Causes corre- 


The quality of reproduction that may sponding variations in the distance between its inner surface and the insulated metal 
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SCHEMATIC DIAGRAM OF THE OSCILLATOR-DETECTOR 


Ficure 3: The electrical details of the oscillator-detector unit, C, of 
Figure 1, are given here. The designating letters correspond with 
those in the list of parts at the head of the article. 


surface, 8, of the fixed portion of the unit. 
These two surfaces serve as the two plates 
of a condenser, the capacity of which varies 
with the vibration of the armature. When 
the pick-up is connected to the oscillator- 
detector unit, this capacity variation mod- 
ulates the oscillator output. The detector 
“vectifies” this modulated current, with the 
result that the detector output is an exact 
electrical reproduction of the recorded 
music or speech. 


be obtained from the new electrically 
recorded records with this combina- 
tion should please even the most criti- 
cal ear. 

In Figure 4 is shown a matched com- 
bination of units incorporating an 
electromagnetic pick-up device that 
was described in the preceding instal- 
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A MATCHED COMBINATION THAT EMPLOYS AN ADDITIONAL STAGE 


OF HIGH-POWER AMPLIFICATION 


Ficure 4: This combination uses a standard “Truphonic” amplifier, followed by one stage 
of power amplification that employs a 210-type power valve to produce extreme volume 
without distortion in the quality of reproduction. 


HERE Is a List oF INSTRUMENTS AND ACCESSORIES THAT YOU WILL REQUIRE FOR THE ABOVE UNIT— 


A—Any phonograph; 
B, C and D—wWarford reproducer, com- 
prising pick-up, control unit and plug; 


ment of this series. In it will be found 
the pick-up device, B, volume control, 
C, a connection plug. D, amplifier, E, 
to which has been added a high-power 
stage of amplification, F, working from 
the alternating- current lighting lines. 
A combination such as this gives a 
surprising amount of volume without 
distortion—in fact, enough to operate 
a number of exponential type horns for 
a large hall or auditorium. This com- 
bination has been found exceptionally 
well suited for use in public schools, 
dance halls, clubs, restaurants and other 


To 110 uur GOCKCLE AC SUPPLY 
—- 


E—Truphonic amplifier No. 304, compris- 
ing three stages of low-frequency am- 
plification ; 


amusement places for supplanting the 
orchestra. 

Another combination of an electrical 
pick-up unit in which all of the ap- 
paratus has been matched to produce 
the best tone quality is shown in Figure 
5. This consists of the pick-up unit, B, 
an AC operated amplifier, C, that em- 
ploys one 213-B type rectifier valve, a 
McCullough AC valve in the first stage 
of transformer-coupled amplification 
and a UX-171 type valve for supplying 
the power to the last stage of trans- 
former- coupled amplification. This com- 


F—Warford single-stage power amplifier 
that operates from the AC line; 
G—Newcomb-Hawley reproducer. 


bination works entirely without batteries 
and is exceptionally well suited to home 
use. 
Figure 6 shows a complete radio 
receiver that has recently been placed 
on the market incorporating battery- 
less” operation with reproduction from 
either radio broadcasting or a phono- 
graph pick-up. The set uses high- 
power rectifier valves of the UX-216-b 
type with a series of UX-199 type valves 
followed by a UX-210 type valve in the 
last stage of low-frequency amplifica- 
tion. No batteries are necessary with 


A MATCHED COMBINATION THAT OPERATES WITHOUT BATTERIES 


Ficure 5: This group may be readily moved around to any location where an AC line 
socket is available, and the quality of its reproduction is excellent. 


HERE Is a List OF INSTRUMENTS AND ACCESSORIES THAT You WILL REQUIRE FOR THE ABOVE UNIT— 


A—Any phonograph (portable type shown) ; 
B—Pacent Phonovox electrical pick-up; | 


C—Pacent two-stage AC amplifier; 
D—Pacent 18-inch standard cone-type reproducer. 
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A COMBINATION WHICH REPRODUCES EITHER RADIO OR 


PHONOGRAPH PROGRAMS 


Ficure 6: The radio receiver shown above draws its operating power from the light lines 
and contains a high-grade low-frequency amplifier. It requires only the push of a switch 
to change over from radio reproduction to phonograph reproduction. 


Here Is A List OF INSTRUMENTS AND ACCESSORIES THAT YOU WILL REQUIRE FOR THE ABOVE UNIT— 


C—Argus power radio, Modcl B-195; 
D- Western Electric 540-AW cone-type reproducer. 


A—Any phonograph; | 
B—Argus pick-up unit; 


this receiver; it operates entirely from 
the 110-volt, 60 cycle AC lighting lines. 
A plug is furnished to connect to the 
house current, and the only other con- 
nection necessary is to an antenna. The 
set may be used to receive radio broad- 
casting by pushing “down” a small push 
switch at the rear of the set and may 
be used for phonograph reproduction 
by pulling ‘‘up” the same switch. 


An electromagnetic pick-up device is 
furnished as part of the equipment and 
will work with any type of phonograph. 

There are many music fans who have 
been reluctant to get rid of their old 
phonographs, vaguely hoping that at 
some time they may be useful. This new 
development enables any one to make a 
new instrument out of this old machine, 
with highly satisfactory results. 


P Ly . 
p Omi 175 
r ~ 1 
Yes * . 
** E a. 
er Wir 


a4 
Wr md 


n os 


Ni 


Another great advantage that can be 
obtained with the use of the same am- 
plifiers, described in this and preceding 
articles, is the improvement of an old 
radio set. The amplifiers themselves 
may be incorporated as part of the radio 
set, to work with either the phonograph 
or broadcasting. 

In following articles this phase of 
improvement will be described. 


A RADIO AUTO MEET BRINGS FORTH UNUSUAL SET DESIGNS 
Here are some of the contestants in a meet that auto owning radio fans recently held in 


Marseilles. 


Experimenters from all parts of France participated. 
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A SIMPLE SET-UP FOR A TRIPLEX VALVE 
Figure 1: At the lower right is shown the receiver itself, with the two tuning coils, the 
single variable condenser and the triplex valve mounted on the top. At the left are 
shown the B“ batteries in a block, and in the background is shown a portable “A” battery. 


New “Multiplex Valves” 


What They Mean to the Experimenter and to the Listener 


This article, which tells of some of the new vacuum valves 

developed by Dr. Loewe and the author, both eminent German 

scientists, gives the experimenter some data that opens new lines 
of research and stimulates ideas well worth developing: 


VERY set builder knows how much 

of the time that he takes in build- 
ing radio receivers is spent in making 
the wiring connections between the vari- 
ous stages of high- and low-frequency 
amplification. In sets that employ a 
large number of valves this wiring job 
becomes a tedious business. 

The new multiplex valves that have 
been developed by Dr. Loewe and the 
writer are designed to eliminate much 
of this trouble. 

A single multiplex valve not only 
serves the purpose of two or more ordi- 
nary valves, but it also includes the 
coupling devices needed to provide in- 
terstage coupling between these valves. 

In other words, one of these multi- 
plex valves may be used as a complete 
amplifier in itself. 

Furthermore, the multiplex valves ac- 
complish this amplification in receiving- 
set construction without imposing undue 


By MANFRED VON ARDENNE 


limitations as to the variations in the 
circuits. 

Just glance, for example, at the ac- 
companying diagrams. 

Figure 6 shows a simple arrangement 
with a low-frequency triplex valve; this 
hook-up is suitable for reception of the 
more powerful stations. For ordinary 
reception of the local stations on a cone- 
or horn-type reproducer, a small indoor 
or loop antenna should be sufficient. 
Should the reception of distant stations 
be desired, an outdoor antenna and a 
low-loss tuner are essential. 

Rectification takes place in the first 
stage. This rectifying effect is depend- 
ent on the impedance of the capacity 
(stray or otherwise) that is included in 
the anode circuit. It is only obtained 
satisfactorily when this impedance is 
low; that is, at high frequencies. The 
amplification constant is between 20 and 


30. Filament resistances are not nec- 


essary with these multiplex systems, as 
the filaments are correctly dimensioned 
for a 4-volt battery. 

Figure 1 shows a view of a receiver 
that embodies the circuit shown in Fig- 
ure 6. 

Another circuit, much to be recom- 
mended, employs two ordinary valves 
as high-frequency amplifiers and one 
low-frequency triplex valve (shown in 
Figure 4). 

For reception of the local stations, 
the two high-frequency valves may be 
switched “off” by the switch S, and 
the antenna may be connected to K. 
Especially on the broadcast band of 
wavelengths excellent results in recep- 
tion of distant stations may be obtained. 
The high-frequency amplifier may be 
any of the usual popular designs, with 
grounded shields and such devices. 
Another excellent circuit is given in 
Figure 2. This set gives good distance 
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A SUPERHETERODYNE WITH TWO STANDARD VALV ES AND TWO 
MULTIPLEX VALVES 
Ficure 2: This receiver employs two standard valves as the detector and the oscillator and two 
multiplex valves as the intermediate and low-frequency amplifiers. The two multiplex valves 
are the equivalent of three stages of high-frequency amplification, a detector and two stages of 
low-frequency amplification. 
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THIS CIRCUIT UTILIZES ONE DUPLEX VALVE AND A TRIPLEX VALVE 
Ficurs 3: In the first valve two stages of high-frequency amplification are obtained, while 
detection and low-frequency amplification is obtained in the larger or second valve; regeneration 

is controlled by the small variable condenser, C. 
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HOW A MULTIPLEX VALVE IS ADDED TO A TUNED HIGH-FREQUENCY SET 
FIGURE 4: The first two stages are tuned with three variable condensers and are neutralized by 
a balancing scheme. The detection and low-frequency amplification is accomplished by means 

of a single multiplex valve. 
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THE OUTWARD APPEARANCE OF A POWERFUL RECEIVER 


FicuRxE 5: This is the set (the circuit of which is shown in Figure 4) which employs three 
valves that do the work of the average five-tube receiver. 


reception on a loop antenna. The in- 
termediate frequency of this superhet- 
erodyne is amplified by the first triplex 
valve, while the second valve amplifies 
at low frequencies, after rectification has 
taken place in its first stage. The most 
important advantage of the receiver, in 
comparison with similar arrangements 
of more conventional design, is the ex- 
tremely small plate-current consump- 
tion, due to the fact that the first valve 
does not receive any direct plate poten- 
tial at all and four of the following 
valves have anode resistances of several 
megohms in series. The total plate- 
current consumption of this set corre- 
sponds to that of an ordinary three- 
valve set. The filament-current consump- 
tion is scarcely more than .7 ampere, 
in spite of the 8 filaments. Suf- 
ficient selectivity is obtained by the use 
of the variable coupling between the 
two triplex valves. 

In comparison with receivers that em- 
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ploy tuned-intermediate-frequency trans- 
formers, this method has the advantage 
of greater simplicity, apart from the 
other advantages mentioned above. In 
the first two stages two similar valves 
with filament potentials of 2 volts and 
amplification factors of 10 should be 
used. 

Excellent reception is also attained by 
the use of a high-frequency duplex valve 
and a low-frequency triplex valve in cas- 
cade. Such a circuit is given in Figure 3. 

Regeneration is obtained by means of 
the small variable coupling condenser, C. 
But because of the high actual ampli- 
fication factor of the first aperiodic 
high-frequency stage, regeneration need 
not be forced nearly so far toward the 
point of oscillation as is otherwise usual. 
Thus the set becomes simpler to op- 

erate, and the operator is less liable to 
cause interference to his neighbors. At 
the same time, the side-band distortion 
of the longer wavelengths, due to the 
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use of excessive regeneration, is consid- 
erably reduced, so that, under favorable 
atmospheric conditions, distant stations 
may be received with practically the 
same purity as the local broadcasters. 
Because of the’ large amplification of 
this duplex valve, the maximum capacity 
of condenser, C, ought not to exceed 
about .000003 mfd. 

Since these valves are scarcely larger 
than ordinary power valves, the receiv- 
ers described above may be of compara- 
tively small dimensions. 

Figure 5 shows the exterior of a re- 
ceiver that embodies the circuit given 
in Figure 4. 

As yet it is too early to decide the 
question whether the multiplex systems 
will lead to special circuits that are not 
practicable with normally constructed 
valves and components, or whether the 
existing circuits will only be modified 
for use with multiplex valves and remain 
unchanged in principle. 
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HOW A SINGLE MULTIPLEX VALVE IS EMPLOYED IN A CIRCUIT 
Ficure 6: In this circuit, that comprises detection and two stages of low-frequency amplifica- 
tion, a single multiplex valve does all the work. This valve has very low filament consumption 

and is easily installed. 
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AST spring over 72,000,000 potential 
tent caterpillars were destroyed by 
aradio. This spring the number was in- 
creased to 300,000,000. One hundred 
and ninety miles of caterpillars! 

Not that these insect pests curled 
up and died from the direct effect of 
power waves transmitted by radio and 
aimed specifically at them. The proc- 
ess was not quite as direct as that—but 
just the same it was tremendously ef- 
fective within the broadcast range of 
station WBZ in Springfield, Mass., 
where the experiments in fighting this 
insect plague were made. 

The commander-in-chief of this anti- 
caterpillar campaign was Thornton W. 
Burgess, creator and head of the Radio 
Nature League. Those of us who have 
not heard him broadcast from station 
WBZ on Wednesday evenings may 


A NEW FORM OF 


Radio Waves That Kill 


From the laboratories of H. Grindell-Matthews 
and Dr. W. R. Coolidge have already come 
remarkable demonstrations of “death rays” that 
directly affect living creatures. 
new use of radio waves—waves that emanate 
from a broadcasting station and that this spring 
have indirectly destroyed 190 miles of tent 
caterpillars—and that offer a real menace to 

this scourge of the countryside. 


By W. GORDON SWAN 


know him through his newspaper syn- 
dicate articles and stories about ani- 
mals and bugs and reptiles. 

To Mr. Burgess came the idea of 
putting his army of members in the 
Radio Nature League to work exter- 
minating the tent caterpillars. His 
army. consisted of 143,000 enrolled 
members. 

Standing before the microphone in the 
Hotel Kimball Studio of WBZ on 
February 9th, Commander-in-Chief Bur- 
gess talked to his army of the coming 
campaign, which would begin one week 
from that night and which would last 
three weeks. 

Seated about receiving sets in homes 
far and wide, children and grown-ups 
listened to the message. To the rich and 
the poor these words came from loud- 
speaker and headphone, from super-het 


But here is a 
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and crystal set, like Paul Revere’s call 
to arms: 


“Everyone is familiar with the unsightly 
webs which appear along the roadsides in 
the spring and early summer. All know 
how unsightly the roadsides become with 
these webs, followed by the stripping of 
the foliage from the trees. A little care- 
ful work now will put an end to these 
pests. All winter long, on the twigs of the 
wild cherry and apple trees, the eggs of 
the tent caterpillar have been waiting for 
the approach of spring. Just as soon as 
the first leaf-buds show green, these tiny 
eggs will release hundreds of caterpillars. 
If these egg masses are collected now and 
burned, there will be no caterpillars. It is 
with the hope of destroying as many as 
possible of these egg clusters that we are 
conducting this campaign. 


“These little eggs are very easily found. 
If you examine the twigs of wild cherry 
trees and of apple trees you will find little 
shiny masses completely surrounding a 

(Continued on page 159) 
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q The latest developments in superheterodyne theory and construction are embodied in 
the Magnaformer 9-8 Receiver, about which this article gives advance information. 
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A REAR VIEW OF THE POWERFUL NEW SUPERHETERODYNE 
Ficure 1: This picture gives a good idea of the neat and efficient layout of the nine - valve 
receiver that has been especially designed for tone quality and powerful reception, both 
distance and local, on a loop antenna. 


ADVANCE INFORMATION ON 


The Magnaformer 9-8 Receiver 


Superheterodyne fans will be more than interested in 
this advance article on the theory of a new receiver 
that should meet all their requirements for loop re- 
ception. The article gives an outline of the theory of 
the new set, with the reasons for its improved sensitivity 


and reliable operation. 


The feature of changing the 


receiver from a nine to an eight valve set by means of a 
simple switch lends itself admirably to all-around use 
where both distance and local reception are required. 


HILE experimenting in the Popu- 
LAR RADIO LABORATORVY with this 
new set for the home builder. three 
notably interesting qualities were dis- 
covered; they may be tabulated as fol- 
lows: 
1. The capacity to get great distance 
on a loop antenna; 
2. The simplicity and stability of 
operation ; 
3. Excellent tone quality. 


By L. M. COCKADAY 


Throughout the experiments con- 
ducted by the engineering staff of 
PopuLAR RADIO on this new receiver, 
the operation of the Magnaformer 9-8 
receiver was found to be an improve- 
ment over any of the superheterodyne 
receivers that as yet it had tested; the 
selectivity obtained in the crowded sec- 
tions in New York City was all that 
could be desired. 

A few minutes investigation into the 


methods employed to obtain these re- 
sults will be interesting and enlightening 
to the experimental radio fan. 

In the first place, the new circuit 
consists of an initial detector coupled 
to a simple oscillator that produces the 
necessary beat frequency and supplies 
it to the input transformers of the four 
stage, fixed-tuned, high-frequency am- 
plifier. These transformers are peaked 
at about 72 kilocycles, or at about 4140 
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meters in: wavelength. There is a switch 
on the front of the panel for cutting 
out one stage of high-frequency ampli- 
fication? when this extra sensitivity is 
not necessary or advisable. 

The output energy from the amplifier 
is then supplied to a second detector 
equipped with a high-frequency filter 
connected in the plate circuit. The rec- 
tified energy from this circuit is then 
applied to a high quality, low-frequency 
amplifier of two stages, and from there 
it is supplied to an output filter, in 
whose circuit may be connected a 
standard reproducer. 

The first seven valves utilized | in this 
receiver are of the standard UX-201-a 
type, while the eighth and ninth: valves 
are of the UX-112 and UX-171 type 
respectively. 

The schematic: circuit for this new 

receiver is shown in Figure 4. At the 
left are shown the terminals for the 
loop antenna that is tuned by a vari- 
able condenser. It is connected to the 
first detector. 
Notice that this valve's filament and 
the filament of the oscillator valve are 
controlled by means of a 10-ohm rheo- 
stat. This makes it possible to obtain 
the correct oscillator current and detec- 
tor action for the highest efficiency. 
This rheostat is placed inside the set 
and need be adjusted but once. 

The second variable condenser con- 
nected across the grid and plate of the 
oscillator valve (shown at the bottom 


of the diagram in connection with the. 


three coils of the unicoupler) is the 
only remaining tuning control. It varies 
the frequency of the oscillator, so that 
a beat of 72 kilocycles may always be 
obtained between the loop tuner and 
the oscillator. This beat frequency is 
then applied to the high-frequency am- 
plifier as described previously. 

The second filament control, located 
inside the set, has a 30-ohm rheostat 
for controlling the current flowing into 
the filament of the second detector 


WAVELENGTH- METERS 
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THE RESONANCE CURVE OF A MAGNAFORMER COIL 
Ficure 2: Notice the improved amplification obtained, as well as the 
Sharper tuning, with the Magnaformer, which, in this case, has been 
tested against another standard transformer used for the same purpose. 


valve. This need be adjusted but once. 
The last two valves are controlled by 
automatic filament controls, and each 
passes one-half ampere to each of the 
last two valves. 

On the front panel are the remaining 
two operating and volume control re- 
sistances. One of them is a 10-ohm 
rheostat that controls the filament cur- 
rent of the four high-frequency valves. 
This may be used as a volume control. 
There is also a 400-ohm potentiometer 
that controls the grid bias of the same 
four valves, to keep them stable and to 
give just the right amount of sensitivity 
and sharpness to the circuit that may 
be required. 

The five air-core intermediate trans- 


formers each consist of a primary wind- 


ing and a secondary winding (random 


THE MAGNAFORMER RECEIVER COMPLETE 
Ficure 3: This illustration shows the new set installed in its cabinet 
and ready for operation. A complete description of how to build this 

set appears in the October issue of PopuLAR RADIO. 


wound on a bakelite spool). Across 
the secondary winding is connected a 


‘semi-variable condenser for the pur- 


pose of tuning the secondary coil to a 
predetermined and definite frequency. 
This condenser is constructed of brass 
plates, and is so designed that its capac- 
ity may be varied by simply turning 
a nut. Both the coil and the condenser 
are resonated and sealed inside their 
bakelite case and cannot be changed 
afterward. The condenser is outside 
the field of the coil. 

The mechanical characteristics of the 
Magnaformer have been given a great 
deal of thought and attention to make 
them physically rigid, and to forestall 
any chance of the tuning being varied 
after it has once been set. Two bolts 
are used through the coil and the ends 
are then locked into a metal band that 
extends around the unit, so that there 
is no possibility of their moving. The 
windings themselves are impregnated 
in wax, as well as the semi-variable 
condenser, after it has been adjusted. 
The metal band and a small plate that 
is placed along the side of this coil 
serve as a load that tends to suppress 
unwanted oscillation. The metal band 
also acts as a shield that allows the 
transformers to be placed side by side 
without serious interaction. 

The efficiency of these new trans- 
formers is indicated by a comparison of 
the amplification curves, shown in 
Figure 2, of another standard make of 
intermediate transformer and the new 
Magnaformer coils. 
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This is one of the reasons for the 
great sensitivity that may be obtained 
without sacrificing tone quality. 


The General Constructional Features 
‘Of the New Receiver 


A study of the illustration shown in 
Figure 1 reveals the neat and sym- 
metrical arrangement of the apparatus. 
Most of it is mounted on a bakelite 
sub-panel that is in turn fastened to 
metal brackets that hold the front 
panel. The potentiometer is mounted 
on the front panel at the right and the 
combination rheostat and switch is 
placed at the left, with the two vari- 
able condensers affixed to illuminated 
drum dials and spaced in about the 
centre portion of the front panel. 

All of the valves except one (the 
oscillator valve), are mounted in a 
straight line beginning at the right-hand 


set from the rear. 


edge of the sub-panel, looking at the 
The oscillator valve 
is mounted toward the front panel 
alongside of the unicoupler. These two 
pieces of equipment are spaced between 
the two front dials. 

The. five magnaformers take their 
place along the back edge of the sub- 
panel in line with the two low-frequency 
transformers and the tone filter. The 
choke coil and condensers and the mis— 
cellaneous resistances are mounted be— 
low the sub-panel, as is the Yaxley 
cable terminal. 

The illustration shown in Figure 3 
gives a front view of the set installed 
in a cabinet, showing the filament and 
volume controls and the two main 
tuning controls with their clear vision 
indicators. At the lower centre is 
shown a switch that changes the re- 
ceiver from an eight valve receiver to 
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a nine valve receiver for distance work. 

In operation the set is normally left 
on eight valves except for extreme dis- 
tance work. The set is usually used 
with a straight loop antenna and gives 
the best results with the Qualitone 
Loop, which has the correct inductance. 

The set is really easy to build al- 
though it utilizes nine valves. For any- 
one who wishes to use an ultra-sensitive 
set without an outdoor antenna, the new 
Magnaformer 9-8 Receiver should be 
ideal. 

In the next issue of PoPULAR RADIO 
will be found complete constructional 
details for building this set. For the 
benefit of the set builders who wish to 
purchase the instruments and acces- 
sories now, so that they will have them 
on hand when the constructional article 
appears, the list of parts necessary to 
build the Magnaformer is given here: 


List OF INSTRUMENTS AND ACCESSORIES NECESSARY FOR BUILDING 


1 Formica front panel, 7 by 26 by 3/16 
inch; 

1 Formica sub-panel, 
inch ; 

5 Magnaformer intermediate transformers, 
unit R. F. No. 61; 

1 Unicoupler, unit C. U. No. 115 

2 Remler Universal drum type dials with 
controls, No. 110; 

2 Remler 0005 mfd. variable condensers, 
No. 639; 

9 Benjamin sockets, No. 9044; 

2 Benjamin sub- panel brackets, 2 inches 
high, No. 8620; 


9 by 25 by 3/16 


2 Ferranti low-frequency transformers, A. 


F. No. 4 or A. F. No. 3—A. F. No. 4; 


The Magnaformer 9-8 Receiver 


To BE FEATURED IN THE October, 1927, 


1 National tone filter; 

1 Samson high-frequency choke coil, No. 
125; 

2 Aerovox .00025 mfd. grid condensers, 
type 1475, with mountings; 


1 Aerovox .001 fixed condenser, type 
1450; 

1 Aerovox 1 mfd. by-pass condenser, type 
200 short; 


2 Durham 2-megohm grid-leaks; 

1 Frost DeLuxe 400-ohm potentiometer, 
gold arrow knob, No. 1824; 

Frost DeLuxe 10-ohm combination 
rheostat and battery switch, gold 
arrow knob, No. $1810; 

Frost DeLuxe 10-ohm rheostat, No. 
1810; 
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1 Frost DeLuxe 30-ohm rheostat, No. 
1830; 

4 Frost tip jacks, No. 253; 

2 No. 112 amperites, with holders; 

1 Yaxley cable connector plug, No. 660; 

1 Yaxley radio jack switch, No. 60; 

12 Feet Acme bus bar wire, No. 14, round 


tinned ; 

25 Feet Acme flexible spaghetti covered 
wire; 

1 Quali-Tone loop—Duro Metal Products 
Co.: 

1 % by 56 by 2-inch wood block for 


sub-panel center support; 
2 2-inch right-angle supports for support- 
ing rear of sub-panel; 
Wire, screws, lugs, nuts, bolts, solder. 
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THE SCHEMATIC DIAGRAM OF THE CIRCUIT EMPLOYED IN THE 


MAGNAFORMER RECEIVER 


Ficure 4: At the left is the connection to the loop antenna, with the oscillator valve just 


below it. 


In the center of the diagram, at the top, is the change-over switch that cuts 


out one intermediate-frequency amplifier and thus converts the receiver from a nine-valve 


to an eight-valve set for. local reception. 
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“Embalming” Radio Programs inWax 


A new method for recording 

radio broadcast programs on 

talking-machine cylinders—a 

process that makes possible 

the collection of a radio broad- 
cast “library” 


By S. T. WILLIAMS 


HEN President Coolidge speaks 

over the radio nowadays his voice 
is heard by millions in all sections of the 
country. And in 50 years from now this 
speech may still be heard, for a permanent 
phonographic record can now be made 
which may be reproduced with the clarity 
and volume of the original. The Victor 
Talking Machine Co. is doing this work at 
present, as a human institution and not 
as a commercial organization. The Vic- 
tor radio programs broadcast during the 
past seasons have been recorded in their 
entirety. The purpose of these record- 
ings was to provide both a permanent 
record and a means whereby the concerts 
might be adjudged. 

The experimenter will be interested i in 
the new system of electrical recording 
that affords a particularly simple manner 
of making records of broadcast programs 
without any sound reproduction taking 
place in the actual recording apparatus. 
A diagram of the recording system is 
shown in Figure 1. 

A high-grade radio receiver is em- 
ployed. The low-frequency output of 
this receiver is fed into the regular elec- 
trical recording amplifier, where it is 
further strengthened. The output of 
this amplifier is then connected to the 
electrical engraver which inscribes the 
electrical vibrations on a rotating wax 
disc, just as the regular artist recordings 
are made in the Victor laboratories. A 
metal matrix of the wax is then taken by 
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HOW RADIO HOWLS ARE RECORDED 


This particular apparatus was used by Eric H. Palmer (shown in 

the center of the picture) to record the heterodyning between stations 

from 200 to 2,590 miles apart; the records were made on wax cylin- 

ders and were sent to Washington, D. C., as evidence upon which 

the Radio Commission may base new allocations for radio broad- 
casting stations. 


means of an electroplating process. and 
from such metal discs the familiar black 
records are pressed. 

The recording is done at the standard 
speed for phonograph recording, 78 revo- 
lutions per minute. The records can thus 
be reproduced with perfect fidelity on 
the ordinary phonograph. 


ENGRAVER he 2 


THE HOOK-UP FOR RECORDING RADIO PROGRAMS 


FicureE 1: 


This diagram shows how the continuity of a-long record- 


ing is obtained by the use of two electrical engraving systems with 
a change-over switch. These are shown at the right of the diagram. 
At the left are the standard receiver and the recording amplifier. 


Two turntables and two master wax 
records can be used as shown in Figure 
1. This method eliminates any in- 
terruption to the continuity of a speech 
or musical program, for the two turn- 
tables with the two wax “masters” can be 
revolved simultaneously. Shortly before 
the one wax surface is completed, the 
second electrical engraver can be lowered 
to the surface of the other wax tablet, 
and the amplifier output thrown over at 
the proper time by means of a double- 
pole, double-throw switch. 

A radio reproducer monitor is con- 
nected to the amplifier, allowing the 
Operator to judge the volume and char- 
acter of the program reception being de- 
livered to the electrical engraver. 

Here is a chance for the real fans to 
establish radio broadcasting libraries 
of wax cylinders. Collections of the 
recorded radio talks of great personages 
might some day have the value that we 
now place on collections of old books or 
letters or autographs. 
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What’s 


ADIO 


Conducted by 
THE TECHNICAL STAFF 


Inventors, experimenters, manufacturers 
and readers generally are invited to keep 
the Technical Staff of Poputar Rapio in- 
formed of all new apparatus that is of 
their own creation or that comes to their 
attention; if the apparatus passes the tests 
of the Poputar RADIO LABORATORV, it will 
be duly recorded in this Department for 
the information and benefit of all. 


A Handy Three-Way Socket 


Name of instrument: Three-way conven- 
ience outlet for the house-lighting 
lines. 

Description: This three-way outlet, some- 
times known as the “table-tap,” con- 
sists of a composition shell with ac- 
commodations for three standard elec- 
tric cable plugs. Mounting holes are 
provided for screws to be used in 
mounting the device on the wall or 
baseboard; or it may be simply laid 
on the floor or table if desired. A 
fourth receptacle is provided for the 
cable, which is furnished with the 
unit, and is intended for use in con- 
necting it to a light socket. 

Usage: Where only a single outlet or 
socket is available for connecting the 
battery charger, “B” power-pack, etc., 
to the light lines, this unit may be 
used. It plugs into the single outlet, 
making three outlets available. 
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Underwood & Underwood 


A REPRODUCER SOUNDING BOARD SEVEN TIMES 
LIGHTER THAN CORK 


This reproducer sounding board is made from Madera de Balsa 

wood, a material found in the jungles of Central America, and here 

cut to a thickness of three thirty-seconds of an inch. This device 

was designed to be hung on a wall and used as a mounting for a 
picture or tapestry. 


Outstanding features: Good appearance. 
“T” type slots to accommodate either 
type of standard plugs. All “live” 
parts completely inclosed within com- 
position shell. 

Maker: Harvey Hubbell, Inc. 


f 


No Chance for Shocks With 
This Terminal 


Name of instrument: Binding post ter- 
minal. 

Description: This binding post consists of 
a solid metal rod that is imbedded for 
part of its length in a composition 
covering. The exposed part of the 
rod is threaded for attaching the post 
to a panel. When the spring collar 
is drawn up toward the cap, the brass 
rod is exposed and the connecting 
wire may be slipped into a hole pro- 
vided in the rod. The collar may 
then be released and will spring back, 
to make a firm contact on the wire. 

Usage: As a connection terminal to be 
mounted on any instrument to facili- 
tate making connections between it 
and other instruments. 

Outstanding features: Fully insulated. No 
twisting necessary in making a con- 
nection. 

Maker: Frank W. Morse Co. 
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Handy Hardware for Every 
Radio Fan 


Name of instrument: Miscellaneous radio 
small parts. 

Description: This group consists of brass 
wire connectors, clips and brackets. 
The wire connectors are brass tubes 
with set screws, so arranged that two 
wires can be joined by inserting their 
ends in the tube and tightening the 
screws. They are especially handy 
where soldering facilities are not 
available. The larger clip shown is 
for making connections to storage- 
battery terminals. It is lead galvan- 
ized to prevent corrosion, and it is 
equipped with strong springs which 
provide plenty of “bite.” The smaller 
clips are for testing purposes and are 
nickel plated. The brackets are nickel 
plated and find many uses for sup- 
porting sub-panels, binding-post strips, 
and other duties. 

Usage: For miscellaneous purpeses in set 
construction. 

Outstanding features: Well designed to 
meet the requirements of the set 
builder. 

Maker: Frank W. Morse Co. 


— 
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A Handy Cord Connector 


Name of instrument: Extension cord con- 
nector. 
Description: The connector consists of two 


spring metal connectors inclosed in a 
composition block. There are two 
holes provided in each end of the 
block. The connector springs are so 
arranged that when a phone tip is in- 
serted in one of them it is strongly 
gripped by the spring and a direct 
connection is made to another tip in- 
serted in the corresponding hole at 
the other end of the block. 


Usage: For connecting an extension cord 


to the end of the reproducer cord 
when it is desired to move the repro- 
ducer some distance away from the 
receiver. The two phone tips on one 
end of the extension cord may be in- 
serted in the two holes in one end of 
the connector, and the reproducer 
cord terminals may be inserted in tlie 
holes at the other end, thus making a 
positive connection between the two 
cords. 


Outstanding features: Firm grip. Small 


size. Insures positive electrical con- 
nection. 


Maker: Frank W. Morse Co. 


An Artistic New Cone 


Name of instrument: Cone reproducer. 
Description: The cone employed in this 


unit is of specially prepared fabric. 
The edge is bound with felt and rests 
on a wooden resonance sounding 
board, which serves as the front of 
the reproducer. The center of this 
wooden front is cut out and the open- 
ing is covered with a wrought iron 
medallion carrying the design of a 
sailing vessel, which serves as a grill. 
The whole reproducer is finished in 
mottled gold. An adjustment is pro- 
vided, in the form of a small set 
screw, to permit regulation of sensi- 
tivity and quality of reproduction. 


Outstanding features: Decorative appear- 


ance. Rugged. Low cost and good 
volume. 


Maker: Algonquin Electric Company, Inc. 


Reliable Coils for the Short-Wave Fan 


Name of instrument: Short-wave plug-in 


coils and mounting. 


Description: This coil kit contains a 


mounting-strip which carries four 
small jacks and a movable primary 
winding. This strip is intended to be 
mounted on the baseboard or sub- 
panel of a receiver, and for that pur- 
pose is equipped with insulated bush- 
ings that keep the strip well up off 
the baseboard. There are also three 
coils in this kit that cover three wave- 
length bands. The mounting strip, 
with one of the coils plugged into 
place, is shown at the left of the illus- 
tration above. In the short-wave 
range it is necessary to employ sev- 
eral coils of different sizes, if it is de- 
sired to cover any appreciable part of 
the wavelength band below 200 
meters. The three large coils shown 
in the illustration cover a range of 
from 15 meters to 130 meters. The 
smallest coil covers the band around 


A Device That Stops Inter- 


ference at Its Source 


Name of Instrument: “Quietus” interfer- 


ence filter. 


Description: This filter unit is sealed into 


20 meters; the medium coil covers the 
40-meter range and the largest one 
covers the range from 80 meters to 
130 meters. These coils are con- 
structed on a skeleton insulated 
frame. The windings are clamped 
at four points by cross strips, and 
these in turn are supported by the 
insulating hoops. This method of 
construction provides good protection 
for the windings and makes for 
ruggedness and high efficiency. Sim- 
ilar plug-in coils are obtainable for 
use with the higher waveband up to 
550 meters. 


Usage: As the coils and mounting for use 


in the construction of a short-wave 
receiver. 


Outstanding features: Highly efficient. 


Coils instantly interchangeable. Rug- 

ed and durable construction. Each 
coil unit consists of secondary and 
tickler windings. 


Maker: Aero Products, Inc. 


a black metal can that measures ap- 
proximately 414 by 2½ inches by 6% 
inches in height. At the top of this 
case are located five insulating bush- 
ings through which five wires are 
brought out. Two of these leads con- 
nect to the supply line; two connect 
to the input terminals of the machine 
that is causing the interference; the 
fifth is connected to the ground. The 
function of this unit is to provide a 
barrier to prevent the interference 
from getting out into the supply line, 
and to by-pass the interference to 
ground. 


Usage: For connection between supply 


lines and electrical apparatus to pre- 
vent interference that originates in 
the apparatus from getting back into 
the supply lines where it would cause 
disturbing noises in nearby radio re- 
ceivers. 


Outstanding features: Reduces extraneous 


noises. Completely sealed in. For 
use where the supply is either direct 
or alternating current, at a voltage 
not exceeding 220 volts. Current 
carrying capacity is 8 amperes. Easy 
to install. 


Maker: Day-Fan Electric Co. 
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No More Shopping Around for Antenna Parts 


Name of instrument: Complete antenna 


kit. 


and purpose of each item in the kit. 
Materials included in the kit are all 
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ber of turns, but are proportioned so 
that their inductance is equal. This 
disparity in the number of turns is 
accounted for by the fact that the 
section which is closely coupled to the 
primary has a higher inductance per 
turn, due to mutual inductance, and 
therefore requires fewer turns to equal 
the inductance of the other secondary 
section. ‘The two coils are assembled 
in “binocular” fashion. Terminals 
are in the form of soldering lugs at 
the bottom of the coil form, and the 
mounting feet are higher than usual 
to allow ample clearance between the 
coil and the base in cases where a 
metal sub-panel or shield is to be used 
under the coils. The coil is designed 
for use in connection with a .000275 
mfd. condenser for the present broad- 
casting band. 


Usage: As an intervalve coupling device 


in a tuned high-frequency amplifier. 


Outstanding features: Equal distribution 


of inductance practically eliminates 
external pick-up and therefore gives 
better selectivity and greater stability 
in an amplifier in which the coils are 
used. Neat construction. Careful de- 
sign. 


of high quality. i 
Usage: In the construction of an out- Maker: Acme Products Co. 

door antenna. -— 
Outstanding features: Good quality ma- 

terials. Complete in every detail. 
Maker: Cornish Wire Co. 


Description: All of the parts required for 
the erection of an outdoor antenna 
are included in this kit. Complete in- 
structions for the erection of an an- 
tenna are included in each kit, along 


with an explanation of the function 


Sensitivity and Greater Vol- 


ume from Your Present 


valve is then returned to its original 
socket, and all is in readiness for 
operation. 


Usage: To be connected in the plate cir- 


cuit of the detector of any standard 
receiver, to provide a tuned plate 
circuit. 


Outstanding features: May be connected 


to any receiver without any altera- 
tions in the wiring or connections of 
the receiver. Provides greater sensi- 
tivity and volume than is obtainable 
with the receiver alone. Sold under 
a guarantee with a three-day trial 
offer and a cash refund of the pur- 
chase price if it does not justify the 
maker’s claims. 


Maker: Bruce Electric Co. 


Fancy Cabinets Can Be 


Made at Home With 
This Electric Saw 


Receiver 


Name of instrument: “Mor-Volume.” 
Description: A coil and slider are inclosed 


Name of instrument: Electric Jig Saw. 
Description: 'This saw is designed to make 
use of a detachable motor. The saw 


in a small metal case to provide a 
variable inductance. The knob which 
controls the slider is mounted on a 
shaft that protrudes through the top 
of the case. The knob is equipped 
with a pointer which moves over a 
calibrated scale. Two binding- post 
terminals are mounted on the base of 
the instrument, and a two-conductor 
cable is supplied for making the con- 
nections between this instrument and 


A Coil of Efficient and Ac- 


curate Characteristics 


consists of a heavy iron base and 
a flywheel together with a blade- 
holder guard and mechanical operating 
equipment. The motor is attached by 
means of a steel strap in a fixed posi- 
tion provided on the base of the saw. 
For this use a friction pulley is at- 
tached to the end of the motor drive- 
shaft and the driving force is applied 
to the periphery of the large flywheel 
through its frictional contact with the 


motor pulley. 

Usage: For cutting wood, rubber or bake- 
lite into irregular shapes. 

Outstanding features: Small in size. Uses 


the receiver with which it is to be 
used. The receiver end of this cable 
terminates in a composition disc with 
four holes to fit the prongs of a 


Name of instrument: Air core, high- 
frequency transformer. 

Description: Enameled wire is space 
wound on a threaded composition 


standard UX-type vacuum valve base. 
To connect the device to the receiver 
it is only necessary to remove the 
detector valve from its socket and 
slip the composition disc over the 
prongs in the base of this valve. The 


tubing in the construction of this coil. 
The secondary winding is divided into 
two parts and one of these sections 
is split to provide room for the pri- 
mary winding. The secondary sec- 
tions do not contain the same num- 


detachable motor. Works rapidly. 
Easily and quickly assembled. Motor 
can be attached or detached in a few 
seconds. Strongly constructed. Simple 
to operate. 


Maker: Electro Magnetic Tool Co. 
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This Kit Simplifies Home 


Construction of a “B” 
Power-Pack 


Name of instrument: “B” power-pack kit. 
Description: This power-pack is sold in 


kit form for the convenience of the 
fan who prefers to “build his own.” 
The kit consists of all the necessary 

. When completed, this unit will 
deliver “B” voltages required for the 
operation of any receiver, including 
the high “B” voltage required for the 
operation of a UX-171 type power 


valve in the last stage. It also sup- 


plies the “C” and “A” voltages for 
this power valve. The power-pack is 
designed for use with a UX-213 type 
of rectifier valve, and also makes use of 
a voltage regulator valve to maintain 
constant voltage at the 90-volt tap. 


Usage: To supply all “B” voltages to any 


receiver; also the “A” and “C” volt- 
ages for a power valve used in the 
last stage of the receiver. 


Outstanding features: Unusual voltage sta- 


bility. Variable “C” biasing voltage. 
Supplies filament current for power 
valve. Easy to assembfe. Compact. 


Maker: Silver-Marshall, Inc. 


This Unit Will Keep the 


Storage Battery at the 
Proper Charge 


Name of instrument: Trickle charger. 
Description: There are no acids, liquids 


or vatuum-valve rectifiers in this 
charger. Rectification is obtained 
through the use of dry plates which 
require no attention whatsoever. The 
unit consists of the usual step-down 
transformer and a new-type rectifier, 
inclosed in a perforated metal case. 
It is equipped with a switch on the 
outside of the case, by means of which 


P. & A. Photos 
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A FRENCH COMBINATION OF PHONOGRAPH AND MOVIE 

This apparatus was designed to combine the phonographic and the 

“cinema art” by recording sound in very fine grooves or scratches 

along the edge of a motion picture film. Its inventors, Mr. and Mrs. 

Francis M. Johnson (he is American, she is French) are shown with 
the apparatus. : 


the charging current may be turned 
“on” and “off” at will. It also has 
a cable and plug for connecting to the 
AC light lines, and a pair of rubber- 
covered wires by means of which the 
charger may. be connected to the bat- 
tery. The charging rate is sélf-regu- 
lating, in that the charger will oper- 
ate at full capacity until the battery 
is fully charged; then the current will 
taper off to a lower value that can- 
not overcharge the battery. 


Usage: For trickle charging 4 and 6-volt 


storage batteries from the 110-volt, 
60-cycle lighting lines. 


Outstanding features: Requires absolutely 


no attention other than turning it 
“off” and “on.” Even this attention 
can be eliminated by the use of an 
automatic relay switch. Provides ta- 
pering charge that prevents overcharg- 
ing of battery. The rectifier plates have 
a long life and when finally worn out 
may be replaced at nominal cost. 


Maker: Elkon Works, Inc. 


Exact Regulation of Voltage 


Is Obtained with This 
Power-Pack 


Name of instrument: “B” power-pack. 
Description: An electrolytic rectifier is em- 


ployed in this unit, in conjunction 
with a filter and the necessary output 
resistances. All are inclosed in a neat 
metal case that is finished in gold. 
Terminals are provided on the front 
for four different “B” voltages, three 
of which may be varied by means of 
the three knobs that are mounted just 
above the terminal strip. A switch 


is also provided, by means of which 
the AC supply to the power-pack is 
turned “off” and “on.” The unit op- 
erates from the 110-volt, 60-cycle 
light lines and supplies adequate out- 
put voltage for the operation of prac- 
tically any receiver, including those 
that make use of either a 112 or 171- 
type power valve in the last low- 
frequency stage. 

Usage: In place of “B” batteries for the 
operation of radio receivers. 

Outstanding features: Low cost. Neat ap- 
pearance. Supplies adequate voltages. 
Various output voltages variable to 
meet requirements of any receiver. 

Maker: Warren Electric Co. 


A Sturdy Cone Reproducer 


Name of instrument: The O’Neill cone re- 
producer. 

Description: This reproducer is of the 
semi-floating cone type. The cone is 
of parchment paper with the usual 
set screw and bushing arrangement 
for regulating the tension on the cone. 
The frame and base are of metal and 
are finished in a brown tone to match 
the color of the cone. The cone is 
decorated in gold to relieve the mo- 
notony of the otherwise large, un- 
broken cone surface. 

Outstanding features: Neat in appearance, 
will not tip over, and distinguished 
by good overall performance. 

Maker: O’Neill Mfg. Co. P 
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compact. It measures 2% by 123 
inches, base dimensions, by 272 inches 
in height. The windings and core are 
completely inclosed in a black com- 
position case, with the four terminals 
brought out to binding posts which 
are located near the base of the in- 
strument. Four holes are provided in 
the case for use in mounting the unit 
on a base. 

Usage: As an intervalve coupling device 
in a low-frequency amplifier circuit. 

Outstanding features: Compact size. Low 
price. Insulated case. 


` Maker: Pilot Electric Mig. Co. 
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MILE-HIGH BROADCASTING 
Aboard this radio-equipped airplane, John C. Thomas, baritone 
(shown at the microphone), recently broadcast his voice while 
speeding through the air a mile above New York City. A new inven- 
tion gives to the radio set the clarity and amplitude necessary to 
broadcast above the roar of the airplane motor. 


* | 


operation of a power valve. The vari- 
able voltages are obtained through the . 


use of sliders which make contact : 5 
A Tuned Antenna Circuit 


with a bare portion of the resistance 
windings. The over-all resistance of for Your Receiver 
Name of instrument: Fantenna.“ 


the double unit is approximately 
10,300 ohms. 
Usage: As the voltage control resistor for Description: A variometer and two vari- 
use in the output circuit of a “B” able condensers are included in a neat 
cabinet with a nicely decorated front 
pancl. There are two control knobs 


power-pack. 
Outstanding features: The current-carry- 
with calibrated scales mounted on this 


ing capacity will take care of 80 milli- 


Description: 


These Units Will Regulate 


Power-Pack Voltage 


Name of instrument: Voltage control units 


for “B” power-packs. 

These units consist of spe- 
cially prepared composition strips, 
upon which is wound high resistance 
wire of adequate current-carrying ca- 
pacity. A set of these resistances for 
the average B“ power-pack consists 
of two units, which may be connected 
together in such a way as to provide 
two variable grid-biasing voltages, 
three variable intermediate voltages 
and a fixed high voltage for the 


` 


amperes, which is more than adequate 
for average use. The use of sliders 
permits exact adjustment of the out- 
put voltages to meet the requirements 
of any receiver with which the power- 
pack is to be used. The sliders are so 
arranged that when their proper posi- 
tions have once been found, they may 
be clamped into place by a turn of 
the insulated knobs. 


Maker: Carter Radio Co. 


A Compact Transformer for 


Small Receivers 


Name of instrument: Low-frequency am- 


plifying transformer. 


Description: This transformer is decidedly 


panel, for use in tuning the device. 
The variometer and one of the vari- 
able condensers are mechanically 
coupled together to operate from a 
single knob. The other knob con- 
trols the remaining variable condenser. 
Three terminals are provided in the 
form of long wires which are to be 
connected to the antenna, ground and 
receiver. 


Usage: To be connected between the an- 


tenna and the receiver to provide the 
advantages of a tuned antenna circuit. 


Outstanding features: Neat in appearance. 


Provides greater signal strength and 
an ultra-sharp control over selectivity 
of reception. 


Maker: Day-Fan Electric Co. 
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A New AC Operated 
Receiver Designed Especially 
for Family Use 


Name of instrument: Zenith Model 17 
receiver. 

Usage: For the reception of radio broad- 
casting. 

Outstanding features: Completely AC op- 
erated. Single-control tuning. Uses 
six standard vacuum valves. Con- 
tains no liquids and requires no atten- 
tion to maintain. Complete in a con- 
sole base or a spinet base, as desired. 

Description: This receiver is entirely self- 
contained, except for the antenna and 
reproducer. ‘The power-pack equip- 
ment is in the receiver cabinet; so 
there is no necessity for having a 
base with drawers or closets, unless 
one wishes to have the reproducer in- 
closed. In that case a console with a 
built-in reproducer, as shown in the 
illustration above, is available to 
match this receiver. 

The cabinet is of mahogany, with 
insets- of bird’s-eye maple. These lat- 
ter are of a fairly dark shade, to 
blend easily with the darker mahog- 
any and provide a most pleasing exte- 
rior. The spinet and console bases are 
finished in the same way, and when 
the receiver is assembled on one of 
these bases the two units take on the 
appearance of a single piece of fur- 
niture. The spinet base consists of 
four slender legs with a narrow top- 


Electrically, the receiver is carefully 
designed and executed. It is designed 
primarily for use as-a home receiver 
and is extremely easy to operate, so 
that any member of the family can 
tune in the programs without the least 
difficulty. 

The control panel contains a large 
knob for tuning to wavelength and a 
small knob for controlling the volume 
of reproduction. These two are the 
only controls used for ordinary recep- 
tion. For out-of-town reception 
where the utmost in sensitivity is 
needed, there is a third knob, which 
brings the antenna circuit into exact 
resonance. As the tuning control 
knob is turned a calibrated scale 
passes beneath the small, illuminated 
window in the center of the front of 
the cabinet. 

At either end of the receiver cabi- 
net are two square compartments 
which are provided with doors that 
swing forward. The power-pack is 
in these compartments, the trans- 
former and rectifier equipment at the 
right and the filter equipment at the 
left. All power is turned “on” by 
means of a four-position switch lo- 
cated behind the door of the right- 
hand compartment. To put the re- 
ceiver into operation, this switch is 
turned to one of the four settings, 
which brings the hand of the meter 
on the receiver front to the position 
for correct operation; this position is 
clearly marked on the scale of this 
meter. Then the tuning control is 
turned until the setting shown on the 
tuning scale is correct for the station 
to which it is desired to listen. The 
volume is next adjusted to suit the 
listener. If the desired station is a dis- 
tant one, it may be necessary to move 
the antenna tuning knob slightly. 

The power-pack arrangement is 
unique in that it uses no storage bat- 
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. THE NEW ZENITH 6-VALVE RECEIVER 
The receiver is here shown mounted on the console base, with all the 


accessories incorporated in the cabinet. 


The reproducers are in the 


two lower square compartments and the power-pack in the two 
smaller compartments at the ends of the receiver cabinet. 


tery, no charger and no liquid in any 
part of the rectifier or filter. And 
there is nothing that needs any atten- 
tion on the part of the owner of the 


receiver, The rectifier consists of four. 


Raytheon rectifier valves and operates 
through a filter that consists of the 
usual chokes and condensers. The use 
of the four rectifier valves, connected 
in parallel, provides sufficient direct 
current to operate the filaments of 
the UX-201-a type valves and also 
provides the current required by the 
plate circuits of the valves. This 
single power-pack provides the A,“ 
“B” and “C” voltages required. 

The receiver uses five UX-201-a 
type valves for the two high-frequency 
amplifier stages, the detector stage and 
for the first two low-frequency am- 
plifier stages. The last low-frequency 
stage uses a power valve of the 
UX-171 type. 

The ideal antenna for use with this 
receiver is an outdoor wire approxi- 
mately 75 feet in length over all. 
shorter antenna than this will produce 
excellent results, however, and an in- 
door antenna is all that is needed for 
local reception. 

If a fine quality of reproduction 
is to be maintained, it is essential that 
a high quality reproducer be used. If 
the receiver is equipped with a Zenith 
console base, the question of repro- 
ducers is settled, because this con- 
sole contains two reproducers. These 
are adjusted so that one reproduces 
the lower tones particularly well while 
the other reproduces the higher tones. 
Thus the two cover the entire musical 
range. 

The sensitivity and selectivity of 
this receiver are excellent. During a 
test held in Chicago, and another in 
New York, a number of out-of-town 


stations were brought in while the 
local stations were going full blast. 

For the man who wishes a radio 
receiver which his family can operate 
without any technical attention what- 
soever, other than that of tuning in 
desired stations, and one which is 
fool-proof and absolutely safe even in 
the hands of a child, the Zenith re- 
ceiver has much to recommend it— 
especially since these qualifications are 
coupled with fine quality of reproduc- 
tion, good sensitivity and ample selec- 
tivity. 


Maker: Zenith Radio Corp. 
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Brackets for the Sub-Panel 


Type of Receiver 


Name of instrument: Sub- panel bracket. 
Description: The bracket pictured here- 


with is of heavy metal, % by 56 
inch, and is heavily nickel plated. The 
over-all size of the bracket is 6 by 1 
inch. Threaded holes are provided for 
attaching it to the front panel of 
the receiver and for attaching the sub- 
panel. These brackets are put up in 
sets of three, and when three are used 
to support the sub-panel they will 
provide excellent rigidity. 


Usage: To be attached to the front panel 


of a receiver to furnish support for 
a sub-panel. 


Outstanding features: Strong and durable. 


Drilled and tapped to accommodate 
mounting screws. 


Maker: Karas Electric Co. 
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A Low-Priced, AC-Operated Receiver 


Name of instrument: Crosley Model AC-7 
receiver, equipped with the Crosley 
“ABC” power supply unit. 

Usage: For radio broadcast reception. 

Outstanding features: Requires no bat- 
teries. Low cost. Highly sensitive. 
Good selectivity. Neat appearance. 
Easy to tune. 

Description: The AC-7 receiver is consid- 
crably more compact than the average 
6-valve receiver. It is put up in an 
attractive cabinet that measures 21 
inches in length by 12 ½ inches in 
depth by 11 inches in height. The 
cabinet is of mahogany, and is fin- 
ished in a two-tone panel effect, with 
a gold pencil stripe between the 
panels and the darker border. All 
controls are mounted on the front 
panel of the receiver, which is also 
of mahogany. This panel slopes back 
from the base to permit clear vision 
and convenience of operation. 

In addition to the AC-7, which is 
a table mounting model, there is also 
a console model which is known as 
the AC-7-C. This includes the same 
receiver as the AC-7 and also includes 
a built-in reproducer and space for 
the “ABC” power-pack. This descrip- 
tion will be limited to the AC-7 
model, inasmuch as the receiver units 
in the two models are identical. 

Five of the vacuum valves used in 
the set are of the UX-199 type, with 
a UX-112 type valve for the last low- 
frequency amplifier stage. The re- 
ceiver includes two stages of tuned- 
high-frequency amplification, a vac- 
uum valve detector and three stages 
of transformer-coupled, low-frequency 
amplification. The input circuits are 
tuned by means of three variable 
condensers, wich are mechanically 
coupled together to operate with a 
single control. 

A metal sub-base serves as a foun- 
dation upon which the receiver is 
built up. It also serves the addi- 
tional function of a shield. This sub- 
base is constructed like a box, open 
at the bottom, but with metal parti- 
tions separating the three high- 
frequency coupling coils, so that each 
is about three- quarters shielded from 
the others. All instruments except the 
milliammeter are securely mounted on 
this strong metal foundation. This 
practically precludes the possibility of 
connections working loose during 
shipment. It also aids materially in 
keeping the three variable condensers 
in alignment; although slight mis- 
alignment here would not be of ex- 


treme importance because of the flex- 
ible mechanical coupling between the 
condensers. 

The circuit makes use of a special 
balancing scheme which provides great 
stability in the high-frequency cir- 
cuits. Each receiver is balanced he- 
fore leaving the factory and in this 
respect requires no dttention whatso- 
ever from either the dealer or the pur- 
chaser. This stability makes it pos- 
sible to include regeneration in one 
of the circuits, with the result that the 
total high-frequency amplification is 
very high. The regeneration is under 
complete control of the operator at 
all times and can be increased or de- 
creased at will by means of a small 
knob on the front panel. This is the 
famous Crosley crescendon“ feature. 

The receiver is designed for use 
with the Crosley “ABC” power-pack. 
This design involves a special wiring 
of the valve filament circuits, i. e., the 
filaments of the five UX-199 type 
valves are wired in series instead of 
the usual parallel method. 


The “ABC” power-pack is not built 
into the receiver, but is a separate 
unit and is considerably smaller in 
size than the average storage battery. 
It supplies all voltages for the opera- 
tion of the receiver. It consists of a 
transformer, a Raytheon-type BH 
rectifier valve, a suitable filter and 
the necessary resistances to provide 
the proper voltage distribution as re- 
quired by this receiver. The 110- 
volt, 60-cycle, house-lighting supply 
provides the source of power for this 
unit, and the running cost amounts 
to only a few cents a week. 

The power-pack is equipped with 
the necessary wires for connection to 
the receiver and to the AC supply 
line. There is also a switch on an ex- 
tension cord, by means of which the 
current is turned “on” and “off.” 
The entire power-pack is inclosed in 
d perforated metal case of neat ap- 
pearance. 

The tuning of the receiver is ac- 
complished by means of a single con- 
trol in the form of a knurled disc, 
the edge of which projects through 
a vertical slot in the front panel of 
the receiver. To this disc is attached 
a drum-type indicator scale that is 
calibrated in degrees. Two small 
auxiliary controls are provided. Thesc 
are balancing controls rather than 
tuning controls and their function is 
to bring the three tuned circuits into 
resonance. Once this has been ac- 
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complished by tuning in a station and 
setting these two controls to provide 
maximum signal strength, then all other 
stations may be tuned in without fur- 
ther attention to these auxiliary con- 
trols. This applies to reception from lo- 
cal stations generally. In the case of 
extremely distant stations which re- 
quire critical tuning, it may be nec- 
essary: to résort again to the use of 
the auxiliary controls, but for average 
use this receiver will be found to 
function as a single-control set. 

The meter on the panel enables the 
operator to maintain the right operat- 
ing current at all times. The scale 
of this meter is calibrated in milliam- 
peres with a section indicated in red. 
The pointer of the meter must be 
kept over this red marker for proper 
filament current supply and when so 
maintained there can be no damage 
to the valves from overloading the 
filaments. 

The “crescendon” control men- 
tioned before is found at the lower 
right-hand corner of the front panel. 
As this is turned to the .right the 
sensitivity and selectivity of the re- 
ceiver will be found to increase con- 
siderably. 

An antenna for use with this re- 
ceiver may be anywhere from 30 feet 
up in length. In locations where in- 
terference conditions are severe, the 
use of an antenna of around 30 feet 
in length will provide freedom from 
interference and the sensitivity of the 
receiver is such that an antenna of 
this length will give good all-around 
results. In out-of-town locations a 
longer antenna may be used. 

In addition to its other good fea- 
tures, this receiver offers a particular 
appeal because of its low price. The 
receiver and “ABC” power-pack to- 
gether sell for less than many of the 
standard receivers alone, and the up- 
keep cost of this receiver is almost 
negligible as compared with many of 
the battery-operated receivers. 


A Quick Changeover Switch 


Name of instrument: Pole switch. 
Description: The switch is mounted on a 


black composition base that measure; 
114 by 2% inches. The switch arms 
and contacts are neatly arranged. 
The contacts are made of stiff spring 
material and the arms are sufficiently 
heavy to insure ample rigidity and to 
maintain proper alignments. The 
arms and contacts are anchored to the 
composition base by means of screws 
which extend about 3% inch beyond 


the bottom of the base. This permits 


the mounting of the switch on a 
panel, if desired, with the connections 
from the switch made to the screws 
that extend through the panel. 


Usage: For use at any place where a knife 


switch is needed. 


Outstanding features: Compact. Neat. 


Good contacts. 


Maker: Frank W. Morse Co. 
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A Direct-Current Storage Battery Charger 


Name of instrument: Vitrohm trickle 
charger. 
Description: This charger consists of a 


“Vitrohm” resistance unit which is in- 
closed in a cylindrical metal case. 
This case is perforated to allow free 
circulation of air while the charger 
is in service, at which time it gives 
off considerable heat. The mounting 
feet hold the instrument well off the 
table or floor for this same reason. 
A meter is included in one end of the 
case to indicate when the charger is 
functioning, and also to indicate the 
polarity of the connections. Two 
binding-post terminals are mounted 
on the sides of the case for connection 
to the terminals of the battery under 


charge, and the charger is equipped 
with a 6-foot extension cord and plug 
for connection to the 110-volt, direct- 
current lighting lines. This unit may 
be used to trickle charge batteries 
from 2 to 80 volts, and the charging 
rate varies from 3 ampere to . 1 am- 
pere, depending on the voltage of the 
battery. A standard 6-volt storage 
battery will be charged at the rate of 
approximately .3 ampere per hour. 

Usage: For charging storage batteries from 
the DC housce-lighting lines. 

Outstanding features: Well insulated. Re- 
liable and long-life resistance unit. 
Well ventilated. Equipped with an 
indicating meter. 

Maker: Ward Leonard Electric Co. 


A Variable Capacity Unit 
That Is Highly Efficient 
Name of instrument: Variable condenser. 
Description: This unit is of entirely dif- 
ferent construction from that of the 
usual types òf variable condensers, as 
shown in the illustration herewith. 
Instead of the plane of the plates be- 
ing at right angles to the length of 
the shaft, it is parallel to the length 
of the shaft. 
sections are each molded in a single 
piece. This is sure to guarantee uni- 
formity. The rotor section is insu- 
lated from the stator section and from 
the shaft itself. The design is such 
that the insulating material used is 
extremely small. The single bearing 
is over an inch in length and presents 
no opportunity for working loose or 
becoming wobbly. Contact with the 
rotor section is obtained through a 


The rotor and the stator — 


phosphor-bronze spring which presses 
firmly against the end cap of the ro- 
tor unit. 

Usage: As a variable capacity unit for 
use in any tuned circuits, or for any 
other purpose that is served by a 
standard variable condenser. 

Outstanding features: Low minimum ca- 
pacity. Minimum high-frequency re- 
sistance. Low dielectric losses. Shaft 
grounded to stator unit and rotor en- 
tirely isolated. 

Maker: Unitrol Condenser Corp. 


A Unit to Protect Your 
Reproducer 


Name of instrument: Output filter. 

Description: This unit consists of an im- 
pedance coil and a high-voltage, high- 
capacity fixed condenser. These are 
assembled in a metal box which is then 
filled with wax. An extension cord is 
provided, one end of which is con- 
nected inside of the filter unit; the 
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other end is equipped with phone tips 
for connection to the output of the 
receiver. The output terminals of the 
filter are in the form of phone-tip jacks 
and are mounted on a composition 
strip at one end of the filter case. The 
case is finished in grey and is provided 
with drilled flanges at the bottom, for 
use in mounting the instrument. 

Lage: To be connected between the out- 
put of any receiver which uses a 
power valve in the last low-frequency 
stage, and the reproducer. The pur- 
pose of the filter is to separate the 
direct current from the alternatin; 
current. in the output of the receiver, 
and to permit only the alternatinz- 
current component to pass through the 
windings of the reproducer. The 
direct current, which serves no useful 
purpose in the reproducer, passes 
through the impedance coil in the filter 
unit and back to the receiver. The 
advantage of this arrangement is ap- 
parent when it is remembcred that 
with power valves in the last low-fre- 
quency stage, the current flowing in 
the plate circuit may run as high as 
30 milliamperes, and is sufficient in 
some cases to burn out the reproducer 
windings. 

Outstanding features: Compact and rugged. 
Protects the reproducer windings. 


Often improves the quality of repro- 
duction because it removes unnecessary 
strain from the reproducer unit and 
matches up the output impedance of 
the power valve and the reproducer 
impedance. 

Paragon Electric Corp. 


Maker: 


A Variable Detector Voltage 
from “B” Power-Packs 


Name of instrument: Tapped resistor with 
tap-switch. 

Description: This resistor consists of a 
“Kroblack” unit with a total resist- 
ance of approximately 30,000 ohms, 
and is tapped to provide suitable 
variations in resistance. These taps 
are brought out to rivet-studs on a 
small composition panel, on which is 
also mounted a switch to make con- 
tact with any desired stud. 

Usage: Wherever a tapped resistance of 
30,000 ohms is required. Especially 
intended for use in the output circuit 
of a “B” power-pack, in series with 
a fixed resistance, to provide variable 
voltage for the detector plate supply. 

Outstanding features: Small in size. Ade- 
quate current-carrying capacity for 
the use specified. Good contact. Re- 
liable resistance units. 

Maker: C. E. Mountford. 
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The set builder who is looking for simplicity in construction and 
operation, along with high quality reception, will find this receiver 
an exceptional value—at a very low price. 
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THE RECEIVER AS IT LOOKS FROM ABOVE 
The mechanical layout of this receiver is extremely simple and logical. At 
the right of the single-control drum dial is the high-frequency amplifier section of the 
receiver, and at the left of the drum are arranged the detector and the three stages of 


FIGuRE 1: 


resistance-coupled, low-frequency amplification. 


wiring connections. 


HOW TO BUILD 


Note the simplicity of the above panel 


THE AERO 7 RECEIVER 


Here is an exceptionally satisfactory receiver that em- 
bodies the principle of high-mu amplification in both 
the high-frequency and the low-frequency amplifiers. 
Although actual single control is employed, the tun- 
ing of the receiver is very sharp, and resistance- 
coupled stages in the low-frequency amplifier give 


reproduction of excellent quality. 


By ZEH BOUCK 


Cost oF Parts: Not over $60.00 


HERE Is A List oF Parts NECESSARY FOR BUILDING 


A, B and C—Aero tuned, high-frequency 
kit of 3 coils, Code U-12; 

D1, D2 and D3—Amsco resistance-coupled 
amplifier, Aero Seven” kit; 

El, E2, E3, Es, E6 and E7—Amsco plain 
sockets; 

E4—Amsco floating socket; 

F— Aero choke coil, No. 60; 

G1, G2 and G3—Amsco triple variable 


HERE are many prospective set 
builders who have heard their 
neighbors’ home-built receiving sets and 
marveled at the excellence of the tone 
quality that they are able to get, as 


condenser, each section .0005 mfd.; 
H—Carter .00025 mfd. fixed condenser; 
I and J—Carter .5 mfd. by-pass condenser; 
K—Carter resistor, type H-1000; 
L—Anmsco grid gate, 5 megohms; 
M—Carter “Imp” rheostat, 6 ohms; 
N—Carter “Imp” potentiometer, 200 ohms; 
O—Carter filament resistor, type H-1; 
P—Aero front panel, drilled and engraved; 


well as the simple operation and the 
beautiful appearance of some of these 
sets. However, quite a number of 
these would-be builders refrain from 
building their own sets because they be- 


THis RECEIVER— 


Q—Aero sub-panel, drilled; . 

R—Silver-Marshall drum dial, complete; 

S—Carter battery switch; 

T—Amsco grid gate mounting; 

U1, U2, U3, U4, US, U6, U7, U8, U9 and 
U10—XL binding posts; 

V1 and V2—Aero sub- panel brackets; 

W Carter .001 mfd. fixed condenser; 

Bus wire, solder, screws, etc. 


lieve it is beyond their comprehension, 
and too complicated an affair for them 
to make. 

This receiver, in spite of the fact that 
it utilizes seven valves, which give it 
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great sensitivity and volume, is ex- 
ceptionally well suited for the home set 
builder who is a novice, but who wants 
to get the most for his money. The re- 
ceiver may be built, with absolutely no 
previous knowledge of radio and with- 
out other directions than those follow- 
ing in this article. 

The first three valves of the receiver 
are high-frequency amplifiers, and are 
coupled to three tuned circuits. The 
input circuit in untuned, using a fixed 
resistance to furnish the necessary 
voltage drop across the filament-grid 
circuit. The detector valve, as well 
as each of the first three valves, is a 
high-mu velve, and it is coupled to the 
input circuit of three stages of efficient 
resistance-coupled, low-frequency am- 
plification, using a UX-171 type valve 
in the last stage, either a UX-112 type 
of valve or a UX-201-a type of valve in 
the second stage, and either a UX-240 
or a UX-201-a type of valve in the first 
stage. The controls on the panel con- 
sist of a single knob for tuning, a po- 
tentiometer knob for stabilizing, and a 
series resistance knob for controlling 
the amount of amplification obtained in 
the three high-frequency valves. 

The set, as tested out in the POPULAR 
RADIO Laboratory and in various other 
parts of New Vork and Chicago, 
proved to be adequately selective for 
tuning through the locals and bringing 
in distant stations with plenty of 
volume and without interference. The 
set is exceptionally easy to wire and 


arne 
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THE FRONT PANEI, OF THE RECEIVER 
Ficure 2: In the center is the drum dial, R; below it and slightly 


to the left is the knob that controls it. 
at S, is the filament switch. The controls, 
regulation of the volume and filament current. 


At the bottom of the panel, 
M and N, are for the 
The panel may be 


bought already drilled and engraved, thus saving the builder much 
uninteresting work. 


construct, and will repay anyone for his 
trouble, whether he be an experienced 
set builder or a novice. 


How to Construct the Receiver 


The front panel and the sub-panel 
are furnished cut to size and completely 
drilled; thus the most uninteresting 
work of receiver construction is elim- 
inated. Holes are also provided for 
everything, and it is only necessary for 
the constructor to place the individual 
instruments in the positions shown in 
Figures 1, 4, 5 and 7. The mount- 
ing holes in the panels correspond ex- 
actly with the mounting holes in the 
instruments themselves. 

Some of the mounting screws serve 


the dual purpose of attaching two in- 
struments at once, one on the top of 
the sub-panel and the other beneath the 
panel. All such screws are indicated in 
the picture wiring diagrams, Figures 
4 and 5, by a number that is pre- 
fixed by the letter X. In Figure 4, 
for instance, the mounting screw for 
the valve socket El is marked XI. 
Reference to Figure 5 shows that the 
resistance unit K is mounted on the 
under side of the sub-panel by means of 
this same screw. 

A start can be made by aout the 
few parts that belong on the front 
panel. These consist of the rheostat M, 
the potentiometer N, the switch S and 


The list of parts given on page 140 includes the exact instruments used in the set from which these specifications were made up. 
The experienced amateur, however, will be able to pick out other reliable makes of instruments which have been approved by 


PopuLar Rapio and which may be used with good results. 
in this article will tell him exactly where to place the connections. 


But we recommend that the novice follow the list, as the diagrams 
If instruments other than the ones listed are used, the only 


change that will be necessary will be the use of different spacings for the holes that are drilled in the sub-base for mounting the 


instruments. 


To any reader who has difficulty in obtaining any of the parts which are necessary in making up these model 


receivers and power units, POPULAR RADIO SERVICE BUREAU, 627 West 43rd Street, New York City, will gladly assist in seeing 
that his requirements are promptly supplied. 
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THE SCHEMATIC DIAGRAM OF THE CIRCUIT EMPLOYED 


Ficure 3: In this theoretical hook-up of the receiver, notice that the antenna circuit, at 

the extreme left, is untuned, and that the three following stages of high-frequency ampli- 

fication are tuned by a triple condenser, indicated by the dotted lines connecting the 
condensers, G1, G2 and G3. The low-frequency amplifier is at the right. 
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THE PICTURE WIRING DIAGRAM OF THE CONNECTIONS ABOVE 
THE SUB-PANEL — 


Fıcurg 4: The instruments are outlined in Brack. The solid Rep lines indicate the 

wiring connections to be made above the sub-panel. The dotted Rep lines indicate wires 

that have terminals or connections on the upper side of the sub-panel, but that run 
underneath the sub- panel. 


the tuning control and plate R. Figure | soldering lugs are fastened under some S. These two connections are left until 
2 shows the arrangement of these in- of the nuts on the under side of the after the front panel has been attached. 
struments. The front panel may then panel. Time will be saved if these lugs Then the wiring shown by solid lines 
be set aside while the instruments are are attached while the instruments are in the picture wiring diagram of the top 


mounted on the sub- panel. being mounted. of the sub- panel, Figure 4, can proceed. 
The brackets V1 and V2 should be How to Wire the Receiver The wiring that is shown by broken 
mounted first, on the under side of the When all of the parts have been lines in Figure 4 represents wires 


sub-panel. This will serve to keep the mounted on the front panel and on the that have one or more terminals above 
sub-panel up off the work bench and sub-panel, the wiring may be started. the panel, but which are carried down 
protect the instruments which are later Much of the wiring can be completed through holes in the sub-panel to run 
mounted on the under side of this before the front panel is attached to along underneath for the sake of con- 
panel. Then proceed with the mount- the sub-panel and it is recommended cealment. This method improves the 
ing of the other instruments. It is wise that this course be followed because the appearance of the receiver when viewed 
to mount all of the small instruments manipulation of the soldering iron can from above. 
first, because if the coils and the gang proceed unhampered. It will be noted that in a number of 
condenser are mounted first there is the All of the connections shown in the cases connections are made without the 
possibility that they may be damaged picture wiring diagram of the under use of wire. The grid and plate ter- 
from excessive handling as a result side of the panel, Figure 5, may be minals of the resistance coupling units 
of a tool slipping. made first, with the exception of the D1 and D2, for instance, are connected 
As may be seen in Figure 7, the two wires which connect to the switch direct to the corresponding terminals 
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THE PICTURE WIRING DIAGRAM OF THE PARTS MOUNTED 
UNDER THE SUB-PANEL 


Figure 5: The instruments are outlined in Brack. The heavy Ren lines indicate wires 

that are run entirely on the bottom side of the panel. The lettering on some of the 

mounting screws corresponds with lettering in Figure 4, and indicates screws that serve 
a purpose on both sides of the panel. 
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of the valve sockets and the choke coil 
F, by means of their soldering lugs. 

All of these wireless connections 
can be made at the same time as the 
other solid, above panel connections. 
Following this, the connections shown 
by the dotted lines should be made, 
with the exception of those that con- 
nect to instruments on the front panel. 

With the wiring completed to this 
point, the front panel may be attached 
to the sub-panel. This is accomplished 
by means of four bolts inserted through 
the front panel and the corresponding 
holes in the brackets V1 and V2. The 
drum control is attached and adjusted 
at this time to make sure that this tun- 
ing control equipment is all functioning 
properly. 

The instruments on the front panel 
can now be wired; this completes the 
construction of the receiver. 


How to Install the Receiver 


The detailed connections for the an- 
tenna, ground, batteries and reproducer 
are shown in Figure 6. These are 
the connections for use when a CX-171 
or a UX-171 type valve is to be used in 
the last low-frequency stage (valve 
socket E7). The use of this type of 
power valve is recommended because 
valves of the UX-20l-a or UX-112 
type are not capable of handling the 
power produced by this receiver when 
turned up full.“ 

Before inserting the valves in their 
sockets be sure that the switch S is 
turned to the “off” position and that 
the rheostat M is also “off.” These 
precautions should also always be fol- 
lowed in removing one or more valves 
from this receiver, as the removal of 
one valve results in increased voltage 
being applied to the filaments of the 
other valves, all of which draw their 
filament current through the same re- 
sistance or rheostat. 
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. HOW TO HOOK UP THE RECEIVER 
Ficure 6: This figure shows the proper connections to be made to 


the “A,” “B” and “C” batteries. 


The first two binding posts, U1 


and U2, connect with the antenna and ground, while the last two, 
U9 and U10, are for the reproducer cord. 


High mu valves such as the CX-340 
or the UX-240 should be inserted in 
the sockets E1, E2, E3 and EA. In 
socket Es either a UX-240 type valve 
or one of the UX-201l-a type may be 
used. The former will provide some- 
what greater volume but the latter is 
somewhat more satisfactory in general. 
Either a UX-201-a type valve or a UX- 
112 type is used in E6 and in E7 a 


power valve of the CX-171 or UX-171 


type is required. 
How to Operate the Receiver 


There are no tricky neutralizing or 
balancing adjustments to be made in 
the high-frequency circuits of this re- 
ceiver. When the batteries, antenna, 
ground and reproducer have been con- 
nected up and the valves inserted in 
their sockets the receiver is “ready to 
go.“ With the control knob of the 
rheostat M turned half way “on” the 


switch may be turned on.“ All of the 
valves should now light up. The tun- 
ing control knob should next be turned 
slowly until the signals from a broad- 
casting station are heard and the sta- 
tion tuned in loudest by careful ad- 
justment of this tuning control and of 
the knob that controls the potentio- 
meter N. The rheostat can then be 
adjusted to a point where the reception 
is loudest. This should not be higher 
than three quarters of a turn in a clock- 
wise direction. 

For reception from local stations the 
potentiometer can be adjusted to one 
position and left that way indefinitely. 


Even in the case of long distance re- 
ception the operation is almost as 
simple, as this involves only the ad- 
ditional adjustment of the control N. 
The tone quality obtained should please 
the most critical ear. 


A VIEW OF THE SET FROM BELOW 


FIGURE 7: Some of the screws used for mounting instruments on the top of the sub- 
panel hold soldering lugs underneath. These are clearly shown in this view of the recetver. F 
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From a photograph made for Popular RAI 


A HIGHLY SUCCESSFUL AC VALVE RECEIVER 


Ficure 1: This set was developed in the Poputar Rapto LABORATORY by Mr. Albert G. 
Craig. It is equipped throughout with AC valves and operates entirely, from the lighting 
lines. Its output with AC valves is greater than with the use of standard battery valves. 


PRACTICAL HINTS FOR OPERATING 


The New AC Valves 


POPULAR RADIO was the first magazine to introduce to the radio 

public the AC valves and the AC operation of radio sets in general. 

It is peculiarly fitting, therefore, that it should now conduct, in 
co-operation with leading manufacturers, a series of experiments 

and tests of all devices that are suitable for operation with AC } 
valves and of devices designed to operate standard valves from the | 
house lighting lines. The Technical Staff of POPULAR RADIO be- 

lieves that the advance information obtained in this research work 

is of such widespread importance to the radio experimenter and to 

the professional set builder that it is releasing it in installments— 

of which this is the first. 


By ALBERT G. CRAIG 


OME of our readers may remember 
the June, 1925, issue of POPULAR 
Rapio, in which was described, for the 
first time, a radio receiver that employed 
AC valves that worked entirely from the 
lighting lines without batteries. 
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This receiver created a great deal of 
general interest. Some of the radio ex- 
perimenters who did not try it rather 
scoffed at the idea of an AC tube. It 
was “too far ahead of the times,” they 
said. To them it might be of special 


interest to learn here that the original 
receiver from which the description in 
PopuLAR Rabro was made is still in good 
working condition and is giving satisfac- 
tory service with the same valves with 
which it was first equipped. 
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Now a number of manufacturers are 
making vacuum valves of this general 
type. Set builders in general, therefore, 
will be interested in the two AC-oper- 
ated outfits that are described in this 
article. 

To begin with, there are two types of 
AC tubes; both of them have a regular 
grid and plate design similar to that 
found in standard storage-battery valves. 

One of these types, known as the 
“raw AC” type, has an oxide-coated fila- 
ment and is operated with a poten- 
tiometer connected across the filament, 
with the center point connected to the 
grid return. 

This type of valve is suitable for high- 
frequency amplification and (in some 
cases) for the first stage of low- 
frequency amplification. It is not gen- 
erally used as a detector. 

Under this general type of valve fall 
the new Radiotron UX-226 type valve 
(which is exactly similar to the CX- 
326), the Van Horne AC valve, the 
Armor valve and a few others. 

The second type of AC valve, of 
which the McCullough valve was the 
pioneer on the market, includes such 
valves as the McCullough, the UX-227 
(which is exactly similar to the CX- 


THE SCHEMATIC DIAGRAM OF AN 
AC CIRCUIT 


Figure 3: Above is the circuit employed 
in the set shown in Figure 6. Although 
the transformer, M, occurs twice in the 
diagram, a single transformer with two 
secondary windings is used. 


THE WIRING SCHEME OF A POWER- 

PACK FOR AC SETS 

Ficure 4: At the right is shown the wiring 

scheme for the power-pack illustrated in 

Figure 5, that is used to supply energy to 
the receiver shown in Figure 6. 
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A FILAMENT LIGHTING TRANSFORMER 


FicurE 2: The new H-67 type of heater transformer, shown above, 
steps down current from the lighting lines for operating the filaments 


or heaters of any type of AC valve. 


Each of the three sets-of wires 


at the front end of the unit consists of two filament wires and a 
- center tap. 


327), the Sovereign AC valve and 
others. 

This latter type of valve contains a 
“heater” that is independent of the 
“cathode,” which corresponds to the 
“filament” in a storage-battery valve. 
In this latter type, the hum, when used 


D. 


as a detector or as a first-stage low- 
frequency amplifier, is greatly reduced, 
if not entirely eliminated. | 

The first experimental set-up utilizes 
two of the “raw AC” types of valves 
and two of the “isolated cathode” type 
of valves, as well as a UX-210 type of 
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Ficure 5: HERE Is A List OF PARTS FOR THE CONSTRUCTION OF THE AMERITRAN POWER-PACK— 


transformer, 


A—AmerTran power type 


PF-52; 

B and C—AmerChokes, type 854; 

D—Aerovox filter condenser, 2 mfds. for 
600 volts DC; 

E—Aerovox filter condenser, 4 mfds. for 
400 volts DC; 

F and G—dAerovox filter condensers, 2 
mfds. for 400 volts DC; 

H—Frost variable resistance, 400 ohms; 


valve, the filament of which is operated 
on alternating current. 

In Figures 1 and 6 is shown a success- 
ful set-up experimented with in the 
PopuLAR RADIO LABORATORY. 

The parts and instruments are desig- 
nated with letters that correspond with 
the list of parts used in the experiment. 

The schematic wiring diagram, that 
gives the correct circuit for this set-up, 
is given in Figure 3. In Figures 4 and 5 
is shown the power-pack that operates 
this receiver. 

The lettering in Figure 3 corresponds 
with the lettering in Figure 6 and the 
list of parts below it, so that the ex- 
perienced radio fan will be able to du- 
plicate it and get the same results. Such 
a set-up may be built according to the 
set builder’s fancy into a cabinet or 
console. The parts should be arranged 
in a similar manner to that shown in 
Figure 6 for the best results. 


Il and I2—Benjamin Cle-Ra-Tone vibra- 
tionless sockets; 


J—Ward-Leonard vitrohm resistance, 
12,000 ohms; 

K—Ward-Leonard vitrohm resistance, 
300 ohms; 

L—aAllen-Bradley fixed resistance, 7,500 
ohms; 

M—Allen-Bradley fixed resistance, 12,000 
ohms; 


This set gives more volume and 
better quality with AC-valve operation 
than is possible with the use of storage- 
battery valves. It operates enttrely on 
the alternating- current lighting lines, 
and when once properly adjusted it 
should function for years without any 
extra expense, except for the small 
charge for power taken off the line. 

There are no storage batteries to 
charge or run down. 

Another type of AC set that has 
worked out favorably in experiments in 
the PopuLAKR Rapio LABORATORY is 
shown in Figures 8 and 9. 

All the parts used in the “ABC” 
power-pack shown there are also desig- 
nated by letters that correspond to the 
accompanying list of parts and to 
the schematic wiring diagram that is 
given in Figure 7. This unit relies upon 
a high-current rectifier valve similar te 
that made by the Q. R. S. Music Com- 


1 bakelite binding-post strip, 7 by 1 by 
3/16 inch; 

1 composition baseboard, 13124 by 7 by 
14 inch; 

1 UX-216-b rectifier valve; 

1 UX-874 voltage-regulator valve; 

2 angle brass brackets, 4 by ¥ by 1/16 
by 13½ inches; 5 

8 Eby binding posts; 

Wire, screws, etc. 


pany. This type of valve will rectify 
enough energy to light the filaments of 
storage-battery valves, connected in 
series, as well as supply “B” and C“ 
potentials for necessary operation. 

The set with which this scheme is to 
be used must have the filaments wired 
in series accordingly, The general 
scheme of series winding for filaments 
may be understood by studying the dia- 
grams on page 526 of the June number 
of PoPULAR RADIO. 

Any four-, five- or six-valve sets may 
be operated on this principle, and any 
similar receiver may be converted to 
this method of operation easily by 
changing the filament wiring to accom- 
plish this purpose. 

This method of AC set operation 
has been found entirely satisfactory 
throughout extended use in the Labora- 
tory, and may be built into an old set 
or into a new one. It is not difficult 


The lists of parts given in this article include the exact instruments used in the apparatus from which these specifications were made 
up. The experienced amateur, however, will be able to pick out other reliable makes of instruments which have been approved 
by PoPpUIAR RADIO and which may be used with good results. If instruments other than the ones listed are used, the only change 
that will be necessary will be the use of different spacings for the holes that are drilled in the sub-base for mounting the instru- 


ments. 


To any reader who has difficulty in obtaining any of the parts which are necessary in making up these model recetvers 


and power units, PopuLAR Rapio SERVICE BUREAU, 627 West 43rd Street, New York City, will gladly assist in seeing that his 


requirements are promptly supplied. 
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Ficure 6: HERE Is a List or Parts NEED ED FoR THIS BATTERYLESS SET Tuar Uses AC TuBEs— 


A, B and C—Camfield high-frequency 
coupling coils; 

D—Camfield Equaltune condenser, .00035 
mfd.; 

E and F—Camfield Equaltune double con- 
denser, .00035 mfd. each; 

G and H—Samson Symphonic 
quency transformers; 

I—AmerChoke No. 854; 

J—Aerovox high-voltage filter condenser, 
2 mfds.; 


at all to get proper operation with in- 
creased volume and better quality than 
ever before. 

Among other types of valves that 
may be used for this purpose is the 
new Raytheon high- current rectifier 


22 SC 


low- fre- 


K— General Radio potentiometer, 20 ohms; 

LI and L2—Airgap sockets; 

L3, L4 and L5—Benjamin Cle-Ra-Tone 
vibrationless sockets; 

M—AmerTran transformer, type No. H-67 
for filament heating; 

N1 and N2—Hammarlund balancing con- 
densers ; 

O—Dubilier fixed condenser, .0005 mfd.; 

12 X-L, binding posts; 

1 bakelite strip, 312 by 1 by 3/16 inch; 


valve, and a special receiver incorporat- 
ing this design will be described in the 
next issue of POPULAR RADIO. 

We recommend that our readers who 
are experimentally inclined take this op- 
portunity to experiment with these new 


1 bakelite binding-post strip, 8 by 1 by 
3/16 inch; 

1 wooden baseboard, 9 by 26 by 7% 
inches; 

4 small brass brackets for mounting bind- 
ing- post strips; 

2 “C” batteries, 4% -volt; 

2 Van Horne AC valves; 

2 McCullough AC valves; 

1 UX-210 type valve; 

Wire, screws, etc. 


hook-ups for AC valves and utilize the 
new forms of AC operation, so that they 
may keep ahead of the times and ex- 
perience the benefits of these recent 
developments. 

(Continued on page 158) 


THE SCHEMATIC DIAGRAM OF THE Q. R. S. “ABC” POWER-PACK 


FIGURE 7: 


In this circuit a special transformer is used with a new high-power rectifier 


valve for supplying not only the “B” and “C” voltages, but the “A” power as well. 


This unit may be connected to any set in 


employed have been wired in series. 


which the filaments of the standard valves 


Page 148 POPULAR RADIO 


| 


Nie 
8 


I 


F 


QIR RRR 


ae 


ae FR PR 


eg. From a photograph made for Popular RADIO 


CHECKING UP ON THE OPERATING CHARACTERISTICS 
Ficure 1: The various measurements outlined in this article were made on the early models of the 
LC-28 in the Popular Radio Laboratory; this series of researches brought to light many interesting 
facts that are important in high-frequency amplification. 
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FicurE 2: A 
tuning cali- 
bration on 
the new set 
that was 
made at the 
time of the 
recent broad- 
cast fre- 
quency 
changes. 


A TOP VIEW OF ONE OF THE MORE RECENT MODELS 
Ficure 3: In this illustration is shown the layout of the metal chassis and the ganging arrangement 
of the four tuning condensers. The four shielded stages are also shown with the lid removed from 
the one at the extreme right. Notice the almost total absence of wiring. 
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THE TYPE OF CIRCUIT USED IN THE NEW SET 


Ficure 4: Here are shown two coupled high-frequency stages that are shielded and that are per- 
fectly stable in operation, although the amplification obtained through the whole range of fre- 


quencies is of a remarkably high order. 


ADVANCE INFORMATION ABOUT THE NEW 


LC-28 RECEIVE 


Here are told some new and significant facts about efficient high- 
frequency amplification that were uncovered during the research 
work in the Popular Radio Laboratory on the new LC-28 Receiver. 
This information is of interest to engineers, experimenters and 


HE main thought back of the de- 

sign of the LC-28 Receiver is a 
sound one, from both the engineering 
and economic standpoint. 

To be most useful, a modern radio 
receiver should be a truthful reproducer 
of music and speech, and it should be 
capable of giving its owner not only 
selections at random, but specific selec- 


tions that he wants to hear at partic- 


ular times. 

The modern radio receiver may be 
divided into the following five operat- 
ing sections: 

(A) The high-frequency pick-up; 

(B) The phonograph pick-up; 

(C) The low-frequency amplifier; 

(D) The reproducer; 

(E) The power apparatus. 

The owner of a set outlined as above 
would use A, the high-frequency pick- 
up, to get his initial signals from the 
broadcasting stations. If he desired any 
particular selection at a certain time, 
he would use B, the phonograph pick- 
up. Both of these pick-ups should be 
capable of being switched to C, the low- 


set builders alike. 


By LAURENCE M. COCKADAY 
frequency amplifier, that would amplify producer, which should be either a high 


the electrical signals to the proper quality cone or an exponential type 
volume and pass them on to D, the re- horn reproducer and which should re- 


A A 


THREE MAIN CAUSES OF REGENERATION 
Ficure 5: Coupling between the plate and grid coils that produce 
feed-back is shown at A. The capacitative coupling through an 
imaginery condenser formed by the capacity between the grid and 
plate is shown at B. The resistive-drop coupling in the “B” batteries 
is shown at C. 
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FicureE 6: The top diagram shows that 
there is no voltage drop in a resistor when 
no load flows through it. In other words, 
under this condition the output voltage E2 
equals the input voltage E1. The bottom 
diagram shows this application to the grid 
circuit of a high-frequency amplifier. If 
the non-inductive, low-capacity resistance 
R is of a high enough value of resistance to 
prevent grid currents the grid voltage E2 
will equal the initial voltage E1 without 
potential loss. 


produce the signals audibly and truth- 
fully. 

The power apparatus, E, is necessary 
to furnish the current for the fila- 
ments of the valves used, and the high 
voltage for the plate circuits of these 
valves. 

Each one of these essential sections 
has a definite and separate function and 
the receiver can best be designed, built, 
and. operated when their functions are 
separated and each unit is made to do 
its own work and nothing more. 

In the old-time receiver, the set was 
built as a whole, and its separate func- 
tions were so interlocked that real ef- 
ficiency was impossible. 

Also, from the set-builder’s stand- 
point, when formerly he had once built 
a set he could not take advantage of 


~ 
N 


improvements in any particular section 
without discarding the whole set and 
building a new one. Obviously, this 
is a poor design, from an engineering 
point as well as an economical one. 

This is the basic idea of the new 
LC-28: To give the set-builder a first- 
class high-frequency pick-up, consisting 
of three stages of high-frequency am- 
plification that is stable, that gives the 
maximum in amplification, and that 
may be attached to a high-quality am- 
plifier, any type of power-pack and a 
good reproducer. This system will al- 
low the set-builder and the experi- 


menter latitude in the choice of low- ` 


frequency amplifiers without changing 
the high-frequency end. 


The Design of the LC-28 High-Fre- 
quency Pack. 


The five main considerations taken 
into account in designing the LC-28 
are the following: 

1. Maximum amplification per stage; 

2. Adequate stability throughout ; 

3. Adequate selectivity to meet all 
broadcast conditions; 

4. Simple and easy tuning; 

5. Smooth volume control from zero 
to maximum. 

In order to get maximum amplifi- 
cation in a high-frequency circuit of the 
tuned-circuit variety utilizing vacuum 
valves, certain definite engineering laws 
must be satisfied. One of the greatest 
drawbacks encountered in obtaining a 
large amount of amplification in a 
single stage of high-frequency ampli- 
fication is that unstable condition 
commonly called “oscillation,” which 
usually interferes with and mars re- 
ception. 

An unstable condition in a circuit 
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Ficure 7: The plate characteristics of a 
shunt-plate-feed amplifier circuit are best 
when the alternating-current voltage E3 
across the primary coil P equals the alter- 
nating current voltage El induced in the 
valve from the preceding stage. This means 
that the voltage drop E2 across the coup- 
ling condenser C should be kept as low as 
possible for maximum efficiency. 


is caused by the phenomena known as 
regeneration. This regeneration is usu- 
ally present in a tuned-high - frequency 


circuit, due to one or more of the three 


causes illustrated in Figure 5. In this 
schematic drawing are shown two stages 
of high-frequency amplification tuned 
with variable condensers connected in 
the grid circuit and shunted across the 
secondary coils. The coupling between 
the coil in the grid circuit and the coil 
in the plate circuit, in both stages, is 


shown at A. This coupling is one of the 


main causes of regeneration and in- 
herent unstability. It is caused by elec- 
tromagnetic feed-back from the plate 
coil to the grid coil. 

The second important cause is due 
to the inter-electrode capacity between 
the elements of the vacuum valve itself; 
this is shown in dotted lines at B in 
Figure 5. Regeneration is introduced 
into the circuit by the feed-back of 
energy through the small condensers 
formed by the grid and plate. 

(Continued on page 178) 
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frequencies (low wavelengths) is harmful and is due to regeneration. If there were no regeneration 
in the set from which curve B was made, it would have a curve similar to that shown at BB. 


SEPTEMBER, 1927 


“Can I Learn Radio by Mail?” 


The answer is yes—/F / 


By ARMSTRONG PERRY 


How the Monthly Salaries Range in Professional Radio 


Radio telegraph operators, $100 to $200 
Broadcast operators, $200 to $350 
Broadcast announcers, $200 to $300 
Trained mechanicians, $100 to $200 
Radio inspectors, $200 to $400 
Commercial engineers, $250 to $350 
Designers of mechanical apparatus, $400 
to $600 
Acoustical experts, $350 to $650 


Studio managers, $400 to $600 

Broadcast directors, $500 to $1,000 

Mathematicians, $350 to $550 

Radio editors and copy writers, $400 to 
$800 

Receiver experts, $400 to $1,000 

High-power transmission experts, $500 to 
$1,000 

Physicists in charge of reseatch and devel- 
opment, $500 to $1,500 


OR the last five years one college 

after another has been offering cor- 
respondence courses in radio. This has 
led some persons to wonder if the col- 
leges are looking for some of the “easy 
money” that the correspondence schools 
were said to be making, or whether the 
leam-by-mail system has been good in 
spite of the criticisms that once were 
made concerning it. 

The business executive who employs 
radio men seems to care little how or 
where they got their education; all he 
wants to know is that they can handle 
the jobs he wants them to fill. If a man 
who wants a radio job can get the ed- 
ucation he needs from a correspondence 
course, he may save time and expense. 

Some correspondence schools that 
offer radio courses have been accused 
of attracting pupils by advertising 
results that most students never will 
attain. I believe that the possibilities sug- 
gested in correspondence school adver- 
tising are within the reach of the aver- 
age man — provided that he completes 
the course and takes the next step. If 
he quits, no school can help him. 

J have heard critics say that some of 
the radio correspondence schools try 
to discourage their pupils by giving them 
too much work and by writing disagree- 
able letters after they have collected the 
fees. If this were true, it would show 
a lack of common sense at least. There 
is no reason for a pupil permitting him- 
self to be bluffed off. He cannot be 
compelled to proceed any faster than he 
wishes. I have seen the instructions 
given by a large correspondence school 


to its agents and employees; they in- 
sist that every effort shall be made to 
keep the pupil at work until he finishes 
bis course. ‘Quitters are knockers— 
successful students are boosters,’ they 
say. 

A chief radio operator told me that 
he knew of cases in which graduates of 
correspondence schools passed govern- 
ment radio examinations, secured oper- 
ators’ licenses, found jobs on ships and 
damaged the apparatus. Under the 
present system of government exami- 
nations and inspections, it seems im- 
probable that such a thing could happen 
often. 

Obviously, the only way to become 
thoroughly familiar with radio apparatus 
is to work with it. Correspondence 
schools improve their standing when 
they provide for and require practical 
experience as well as the study of 
theory. Some of them have residence 
schools where correspondence pupils get 
such experience before they receive their 
certificates. In any case, it is entirely 
possible for a student, even if his time 
and cash are limited, to construct and 
operate apparatus at home. 

It has also been charged that cor- 
respondence schools sometimes collect 


for a complete set of books or for a. 


complete course of instruction, knowing 
that the pupil will never complete the 
course unless he is exceptional. But real 
estate dealers, grocers and furniture 
stores have a similar habit. The real 
estate man collects the payments on my 
house whether I occupy it or not; the 
grocer presents his bill without asking 
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whether I have eaten the things pur- 
chased; the furniture has to paid for 


whether I use it or not. It costs money 
to prepare and conduct correspondence 
courses. Even if 99 men out of a 100 
go no further than the tenth lesson, it 
is necessary to have a complete course 
ready for the hundredth man. For legal 
purposes the school must be able to 
show that it can deliver the entire 
course. 

The correspondence method of in- 
struction has proven its value in ancient 
Rome, in Europe for two centuries, in 
the Chautauqua Literary and Scientific 
Circle that has enrolled thousands in the 
past half century, and in modern cor- 
respondence schools, one of which has 
enrolled over 2,000,000 pupils. The 
thousands of radio amateurs who have 
educated themselves in radio theory and 
practice by reading books and POPULAR 

(Continued on page 188) 
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Here is PoPULAR Raplo's selection of the “star” broadcast features that are scheduled as regular weekly events for 

the month beginning August 22—program numbers of outstanding merit that are selected on the basis of intrinsic worth, 

as well as upon their importance as determined by the large audiences reached by powerful single stations and by 

the chain stations that now cover the country. Every radio fan has—or should have—a receiver good enough to 
tune in on most of the features that are listed. 


(THE PROGRAMS GIVEN HERE ARE SCHEDULED ACCORDING TO EASTERN DAYLIGHT SAVING TIME; FOR BROADCAST LISTENERS LIVING IN LOCALI- 
TIES THAT USE EASTERN STANDARD TIME, THE TIMES OF PERFORMANCE ARE AN HOUR EARLIER THAN EASTERN DAYLIGHT SAVING TIME.) 


Mondays 


Roxy anp His Ganc; 7.30 P. M.; 110-piece symphony orchestra, 
with soloists; WJZ, WBZ, WBZA, KDKA, KYW, WRC, WSB, 
WHAS, WSM, WBAL, WJR, WOC, WCCO, WHAM. 


The musical masterpiece of each week and 
perhaps the greatest extravaganza on the 
air. This hour and a half is filled with 
music of a 110-piece orchestra, special stu- 
dio symphony and scores of vocalists and 
instrumentalists. It is the essence of vari- 
ety, charm and entertainment. Roxy also 
has plenty of surprises each week. 


SCHWARZ HOMEMAKERS; 9.00 P. M.; variety; WABC. 
Although this is a new WABC feature, it has been remark- 
ably successful. There seems to be no set form of enter- 
tainment. It is usually made up of orchestral, vocal and 
instrumental music, well sung and well played. 


WBAL ENSEMBLE; 9.00 P. M.; chamber music; WBAL. 


The Staff of WBAL, Baltimore’s first radio station, has in 
the past made a specialty of chamber music; and perhaps 
there is no better source in the country. This particular 
event is one to which the editor of this column always tunes. 


SporLICIrr Hour; 9.00 P. M.; orchestra and features; WJZ, 
KDKA. 


Lipo Venice Dance OrcuHestrRA; 10.10 P. M.; jazz music; WEEI. 
The dance orchestra of the Lido Venice is New England’s 
pride and all the youngsters of the great bean and pie 
country are ardent followers of this particular event. 


WBAL Dance OrcHestra; 11.00 P. N.; dance music; WBAL. 
Late evening dancers do not need to search long for snappy 
one-steps if they are within easy reach of WBAL’s well- 
modulated waves. 


CORONADA ORCHESTRA; 1.00 A. M.; dance music; KMOX. 
KMOX and the Coronada Dance Orchestra burn midnight 
tubes to supply the Middle West with a gold label brand 
of dance music. 


Tuesdays 


Danii Concert; 6.30 P. M.; classical and semi-classical music; 
WGY. 
If it were not for WGY and its dinner concerts from Hotel 
Ten Eyck many people in New York State and the western 
fringes of New England would have to eat musicless meals. 


GEORGE O1sen’s STROMBERC-CARLSON ORCHESTRA; 8.00 P. M.; 
dance music; WJZ, WBZ, KDKA, KYW, WBZA, WJR, 
WHAM. 

George Olsen helping to sell radio receivers 

by giving samples of real radio music. 

George Olsen is one of the great captains 

of the jazz industry and it is said that he 

is as serious with his jazz as Wagner was 
with his operas—which is pretty serious. 


EpnIsoN ENSEMBLE; 8.00 P. M.; classic and popular music ; WRNY. 


A neat little ensemble supplying a good-will program for 
the New York Edison Company. The New York Edison 
Ensemble is said to amount to about half of WRNY’s 
reputation, which is not far from true. 


GRAND OPERA Procram; 9.00 P. M.; soloists and instrumentalists; 
WJZ, KDKA, KYW. 
The National Broadcasting shows how excerpts of the most 
popular operas should be handled on the air. These pro- 
. Grams have been particularly well chosen and only the 
ae popular music from each opera is selected for repro- 
uction. 


EverEADY Hour; 9.00 P. r.; varied program; WEAF, WEEI, 
WFI, WCAE, WGR, WWJ, WOC, KSD, WJAR, WCCO, 
WTAM, WGN, WSAI, WRC, WGY, WHAS, WSM, WSB, 
WMC, WDAF. 


The Eveready program is ever good, ever 
entertaining and never trite. Although it 
runs on a light summer schedule, big 
things begin to happen at the end of Sep- 
tember. 


EDUCATIONAL PROGRAM; 9.00 P. M.; lectures; WLWL. 
WLWL, becomes a little high-brow with important lectures 
about this and that, but always about things that normal 
people are interested in. 


MIxep QUARTET; 9.00 P. M.; popular ballads; WBAL. 
Although the editor is not particularly fond of quartets, 
he does listen to this one occasionally. This is not neces- 
sarily an endorsement, but the quartet fan will not make a 
great mistake by following his example. 


Sam N' Henry; 9.00 P. M.; negro comedy; WGN. 


Negro comedy hot from the griddle and dished up by a 
couple of old-timers who probably have more laughs to 
their credit than any other team on the air. Since the 
Record Boys have left the air, Sam ’n’ Henry reign su- 
preme as the great masters of nigger comedy and psychology. 


— 


THORDARSON ELECTRIC MANUFACTURING CO. 


‘Transformer Special 
. LARGEST XCLUSIVE e TRANSFORMER MAKERS 


and Kingsbury Streets — Chicago,/ll. USA. 


Realistic tone 


All apparatus advertised in this magazine has been tested and approved by PoputaR RADIO LABORATORY 


130 M. A. FULL WAVE 
RECTIFIER 


Here is a power unit that will satisfy 
the ever increasing demand for im- 
proved quality of reception. A split 
secondary 550 volts either side of cen- 
ter, makes possible full wave rectifica- 
tion, using two 216-B or two 281 
tubes. Current capacity, 130 milli- 
amperes. The low voltage secondary, 
VV volts, will supply two UX-210 
power tubes, enabling the use of push- 
pull amplification in last audio stage. 


The Double Choke Unit 2099 is de- 
signed for this power unit. Contains 
two individual chokes of 30 henries, 
130 milli-amperes capacity each. 
T-2098 Transformer, 43 x 54 x 5%” 
List Price, $20.00 
T-2099, Choke Unit 
334"x 478" x 556” 
high 


List Price 
$14.00 


quality, that elusive 
but much talked of char- 


acteristic of radio reception— 
can be obtained only through the 


POWER PUSH-PULL 
TRANSFORMER and CHOKE 


Quality reproduction that cannot be 
obtained with straight audio amplifi- 
cation, is made possible through the 
Thordarson power push-pull combin- 
ation. This arrangement is designed 
for use with power tubes only and 
has sufficient capacity for all tubes up 
to and including the UX-210. Makes 
an ideal power amplifier when used 
with power supply unit T-2098. 


Input transformer couples stage of 
straight audio to stage of push-pull. 


Output choke is center-tapped with 


30 henries on either side of center 
tap. Dimensions of both transformer 
and choke, 21⁄2” x 214” x 3” high. 
Input Transformer T-2408 
List Price, $8.00 
Output Choke T-2420 
List Price 
$8.00 


use of apparatus of the finest materials 
and workmanship. For years Thordarson 
transformers have been the choice of many 


discriminating manufacturers of quality receiv- 
ing sets. Follow the lead of the leaders. If you 
enjoy good music specifyT hordarson transformers 


A. C. TUBE FILAMENT 
SUPPLY 

The new R. C. A. and Cunningham 
A. C. filament tubes will be very pop- 
ular with the home constructor this 
season. The Thordarsun Transformer 
T-2445 is designed especially for these 
tubes. Three separate filament wind- 
ings are provided. 


Sec. No. 1, 1% volts, will supply six 
UX-226 amplifier tubes. 


Sec. No. 2, 2) volts, will supply two 
UX-227 detector tubes. 


Sec. No. 3, 5 volts, will supply two 
5 volt power tubes. 


In addition to the above, this trans- 


former is equipped with a receptacle 
for the B: supply input plug. Supplied 
with six-foot cord and separable plug 
for attachment to the light circuit. 
Transformer in compound filled, 
crackle- finished case. Dimensions — 
2X5 x 43%". 
A. C. Tube Supply, T-2445 
List Price, $10.00 
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N THORDARSON ELECT 9155 MFG. CO. 
300 W. Huron St., Chicago, III 
Gentlemen: 
Please send me your booklets describing your 
new power supply transformers. 
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Wednesdays 


BENJAMIN FRANKLIN ORCHESTRA; 6.15 P. M.; popular music; 
WIP and WGBS. 

The Benjamin Franklin Orchestra is a Philadelphia musical 

institution of considerable importance, and now that WIP 

has joined WGBS in a little chain New York fans are 

coming to appreciate this good music from the Quaker City. 


DINNER CONCERT; 6.45 P. M.; chamber music; WSM. 


At 6.15 P. M. sharp on Wednesday WSM unobtrusively 
comes to the air with a little dining-room ensemble whose 
director is particularly clever in arranging his musical menu. 
This is a musical event that should be appreciated by every- 
body that likes chamber music. 


RADIO NATURE LEAGUE; 7.30 P. M.; nature talks; WBZ. 


Thornton Burgess with his nature league 
has been tremendously successful in awak- 
ening an interest in natural science. His 
lectures are filled with interesting observa- 
tions and oftentimes he calls upon profes- 
sors of entomology, botany, ichthyojogy 
and many other “ologies” to help him make 
natural science a popular subject with 
people of all ages. Mr. Burgess broadcasts direct from the 
studio of Hotel Kimball, where he lives. 


Katz anp His Kirrens; 8.00 P. M.; dance orchestra; WQJ. 


Katz and His Kittens seem to be Chicago’s idea of a pretty 
smart dance orchestra. We are inclined to share this opin- 
ion and believe that anyone dancing to this half-hour of 
rousing dance music makes just about the same decision. 


STEINDAL STRING QUARTET; 8.30 P. M.; semi-classical music; 
KMOX. 


The Spirit of St. Louis taking the form of a good program 
of classical numbers. 


REMINGTON TyPEWRITER BAND; 8.30 P. XI.; 
tions; WGY. 


typical band selec- 


The Remington Typewriter Company en- 
tertains the citizens of Ilion, N. Y., each 
Wednesday night at 8.30 P. M. with a band 
made up of Remington employees. The 
music from this band, which is under the 
direction of W. L. Daniels, is so good that 
the scouts of WGY discovered it and put 
it on the air. 


Irana TROUBADOURS; 9.00 P. M.; dance music; WEAF, WEEI, 
WGR, WRC, WCAE, WWI, WLIB, KSD, ‘WCCO, WGV. 


The Ipana Troubadours are full of bom- 
bastic music that would do anything but 
remind one of the fact that his supply of 
toothpaste is low. As long as advertisers 
use such agreeable means for popularizing 
their products, the editor of this depart- 
en should be very happy to listen to 
them. 


MAXwWELI. Hour; 9.00 P. M.; orchestra and soloists; WJZ, WBZ, 
WBZA, KDKA, KYW, WHAS, WSB, WMC, WSM, WJAX, 
WBAL, WJR. 

The Maxwell Coffee Hour is an hour that needs no en- 
dorsement by this publication. The fact that Nathaniel 
Schilkret is its director is an endorsement of sufficient value 
for fans who know music. Perhaps no other single feature 
is followed so closely or more keenly by the music lovers 
of airdom. 


GoopricH SILVER MASKED TENOR AND ORCHESTRA; 10.00 P. M.; 
popular music; WEAF, WEEI, WCCO, WGN, WCAE, WJAR, 
WTAG, KSD, WOC, WGR, WFI, WWJ, WSAI, WCSH, 
WADC, WHAS, WSB, WSM, WMC. 

Joseph Knecht and the Silver Masked Tenor return to the 
air supported by the famous Goodrich Orchestra. Both 
Mr. Knecht and the Silver Masked Tenor come to WEAF 
after finishing a vaudeville tour that took them over the 
major part of the United States of America. 
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SUNSET INSTRUMENTAL QUARTET; 10.00 P. M.; popular numbers, 
KFI. 
Ray Fisher is big guns” on the Coast and all of the 
people of California know it. 


NATIONAL LICHT Opera Company; 10.10 P. M.; tabloid versions 
of well-known light operas; WEAF, WEEI, WLIT, WRC, 
WCAE, WGY, WGR, KSD, WMAQ. 

Carefully edited vest-pocket editions of light operas sup- 
plied by the National Broadcasting Company and a chain 
of associated stations. 


WALDORF ORCHESTRA; 1030 P. M.; dance music; WABC. 
Harold Leonard gives the late listeners of WABC a good 
time with a lot of good tunes. This music brings back to 
memory the good old days when Joseph Knecht used to 
direct the snappy Waldorf -Orchestra. 


HERLIBEY’s DaNcE ORCHESTRA; 11.00 P. M.; dance program; 
WOR. 
Joe Herlihey takes the place of Hogan’s Dance Orchestra 
with great success. WOR has always been rather fussy 
about its dance music and it usually manages to broadcast 


only the best. 


BAMBOO GARDEN ORCHESTRA; 11.00 P. M.; dance music; WT AM. 
WTAM trying to establish itself in the field of jazz. Al- 
though this music would not pass muster in New York, 

it sounds pretty good for Cleveland. 


Thursdays 


WBAL Dinner Music; 6.30 P. M.; classical and semi-classical 
selections; WBAL. 
Sunset music supplied by the WBAL ensemble. This is a 
period of old-fashioned music that you enjoy, providing 
you are not erratic. 


Concert Music; 735 P. M.; classical selections; WGN. 


The capital of jazz steps out with a little contribution of 
chamber music. It is said that there are more jazz bands 
in Chicago per square mile than any other place on earth. 
How strange this chamber music must sound to Chicago 
listeners ! 


RCA Raprotrons; 8.00 P. M.; songs and comedy; WJZ, WBZ, 
KDKA, WEBH, WBZA. 
The R. C. A. popularizing its Radiotrons with a varied 
act of no small consequence. There is no set style to this 
program, as its originators have allowed this latitude for 
plenty of variety. 


Cricevot Crus Eskimos; 9.00 P. M.; banjo ensemble; WEAF, 
WEEI, WCCO, WGN, WGY, WIJAR, WTAG, KSD, WOC, 
WGR, WFI, WWJ, WRC, WCSH, WDAF. 


Who can say that the Eskimos are not 
among the radio immortals and who can 
say that the Eskimos have not supplied as 
many watts of invigorating radio music 
as any other radio performance on the air? 


FULLER ORCHESTRA; 9.30 P. M.; 7 music; WGHP. 
Any jazz band that can win in a competition with the 
other million jazz bands in the Chicago district must be 
good enough to win editorial support in PopuLAR Rapio. 


Davio LAWRENCE; 10.00 P. M.; Our Government,” lecture; 
WEAF, WGR, WRC, KSD, WGY, WMAQ, WEEI, WTAG. 
David Lawrence talks a lot about the United States Gov- 
ernment telling him things that over a million people know 
absolutely nothing about. He is well able to make civic 
government and political economy a popular subject. 


Hore, Bossert ORCHESTRA; 11.00 P. M.; popular dance orchestra; 
WEAF, WGY. 
Here’s a refreshing hour of music from the Marine Room 
of Hotel Bossert in Brooklyn, N. Y. This is one of the 
most listened-to summer programs of WEAF. It is said 
that one can feel the harbor breezes come out of the loud- 
speaker—which is, perhaps, rank exaggeration. 
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[AGENTS ? DEALERS! 
BIG PROFITS! 
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Electric dic 1 in a — by them 

—— — for quality. performance 


0 . Three Year Guarantee 


Shipped direct from our factory at 
rock bottom prices—cost less than 
most battery sets 


No Batteries, Chargers or Eliminators 
No Acids; No Liquids—Plug In~Press Button—“Tune In’ 


ALL ELECTRIC RADIO 


7 Tubes—Single Dial Set 


100% Electric Radio BEAUTY EFFICIENCY 
At last! The radio you’ve dreamed DEPENDABILITY 


about! If you have electricity in your home The Metrody no All Electric Radio is 
you can now really enjoy coast to coast à 7 tube, single dial set. Only the highest 
radio reception without the care, bother and quality low loss parts are used throughout. 
muss of batteries, chargers, eliminators, etc. Solid walnut cabinet, beautiful two-tone ef- 


84 fect, with handsome gilt metal trimmings. 
The Metrodyne All Electric is a real, gen- Size of cabinet, 28 . long, 13 — 


uine batteryless radio set. Simply insert the deep, 10 inches high. Has electrically lighted 
plug in the socket, press the switch button dial so that you can log stations in the dark. 
and “tune in.” You could not possibly buy a Only one dial to tune in all stations. Excel- 
better radio set than the Metrodyne All lent tone qualities— wonderful volume — 


4 „% 


Electric, no matter what price you paid. very selective. 
Costs Less Than Most Battery Sets F 
Do not confuse the Metrodyne electric radio with ordinary light F k 


socket sets, because the Metrodyne is truly an all electric 
radio — consumes less than 2c worth of power a day. 
Comes to you direct from the factory. Its low cost 
brings it down to the price of an ordinary battery 

set. We are so confident that you will be de- 

lighted with this wonderful, easy-to-oper- 
ate batteryless radio that we offer to 
ship it to your home for thirty days’ 
free trial — you to be the judge. 


— e is the Metrodyne All Electric Console hi 

Rad gorgeous, genuine walnut cabinet M il T C 

in a beautiful two-tone finish. Has a built-in at 15 oupon 
mine Metro-Cone large size speaker. Brings We are one of the pioneers of radio. The 

programs with great volume, reproducing the success of Metrodyne sets is due to our lib- 

entire range from the lowest to the highest notes eral 30 days’ free trial offer, which gives 

with remarkable clearness and distinction. All you the opportunity of trying before buy- 
parts are finished in old gold. Wonderful ing. Thousands of Metrodynes have been 

electric radio, in, a cabinet that will beautify bought on our gyan free trial basis — 

the appearance of any home, WRITE TOD 


METRO ELECTRIC COMPANY 


2 2165 N. California Ave. Dept. 611 Chicago, Illinois 
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KFI Drama Hour; 11.00 P. M.; varied program; KFI. 
. Booming drama supplied by the station that has a reputa- 
tion for being rather flighty. 


Fridays 


Horer Bretron HALL ORCHESTRA;- 6.30 P. M.; chamber music, 
WOR. 
Hotel Bretton Hall's orchestra has been replaced by that of 
the Sheldon, and WOR.can be justly proud of its choice 
in either case. 


DINNER ORCHESTRA; 6.30 P. M.; popular selections; WBAL. 


WBAL with another one of its popular dinner concerts, 
supplied by its own musical organization. 


Happiness Boys; 7.30 P. M. (beginning in September); songs and 
jokes; WEAF. 

The Happiness Boys are now 
helping to put over a new Hap- 
piness restaurant at 44th Street 
and Fifth Avenue, New York 
City, and every Friday night 
they sing before the diners. 
WEAF picks the event up by 
remote control and broadcasts it 
just for old time's sake. 


Horer WHITEHALL TRIO; 7.45 P. M.; String trio playing classics 
and Semi- classics; WAB C. 


Hotel Whitehall Trio supplies a little program of choice 


classical and semi-classical music for the listeners of WABC. 
This trio is more than the average hotel trio. 


CHELSEA CONCERT ORCHESTRA; 8.00 P. M.; chamber music; WPG. 


A Great Atlantic City boardwalk hotel permits listeners of 
the United States to sample its dinner music. 


Royat Hour; 8.30 P. M.; orchestra and soloists; WJZ, WBZ, 
WBZA, KDKA, KYW, WBAL, WIR. 
The Royal Typewriter Company out for customers with 
a half-hour of music that has set up new standards. 


PHIL Co Hour; 9.00 P. M.; vocal and orchestral; WJZ, WBZ, 
WBZA, KDKA, KYW. 
Another radio manufacturer trying to pay its debt to broad- 
casting. 


La France ORCHESTRA; 9.30 P. M.; popular orchestral music; 
WEAF, WGR, WLIT, WOC, WCAE, WTAM, WWJ, KSD, 
WDAF, WMAQ, KSD. 


Anna Byrne still at it with her very, 
very, very popular orchestra. 


DANCE ORCHESTRA; 11.00 P. M.; dance music; KDKA. 


Real good dance music emerging from the smoke of 
Pittsburgh. 


Saturdays 


JACQUES RENARD’S ORCHESTRA; 6.45 P. N.; dance music; WEEI. 


One of two particularly good dance orchestras broadcast- 
ing from the Bean City. 


MEDITERRANEAN DANCE ORCHESTRA; 8.30 P. M.; dance Selections; 
WJZ. 


Hore, TrayMore Concert; 9.00 P. M.; WPG. 


An Atlantic City hotel supplying the public with a lot of 
good concert music. 


POPULAR RADIO 


BENJAMIN FRANKLIN ORCHESTRA; 10.05 P. M.; chamber music; 
WIP. 
Benjamin Franklin Orchestra has been one of the favorites 
of the editor of this column for a long time and he can 
recommend it with a feeling that he cannot be taken as an 
easy musical customer. 


COLORADO ORCHESTRA; 12.30 A. M.; dance music; KOA. 
KOA stirs the midnight air with a big dance band. 


KFI MipxichHr Frouic; 3.00 A. M.; musical jamboree; KFI. 
KFI breaks loose with an after-theater show of pretentious 
proportions. This air entertainment takes the form of an 
air vaudeville show, with many actual vaudeville enter- 
tainers involved. 


Sundays 


Roxy STROLL; 2 P. M.; WJZ, KDKA, KYW, WRC, WOC, WIR, 
WBZ, WBZ A. 


Crostey RADIO Feature (beginning third week in September); 
5. 30 P. XI.; Moscow Art Orchestra; WEAF, WEEI, WJ AR, 
WTAG, WGN, WFI, WRC, WCSH, WCAE, WTAM, WWJ. 
WSAI, KSD, WDAF, WHAS, WSM, WSB, WMC, WGY. 

The Crosley Radio Hour with the Moscow Art Orchestra 
calls for applauding with elevated hands and shouts of 
“Bravo.” 


Estey Orcan RECITAL; 7.00 P. M.; organ and vocal; WJZ, WBAL. 


The old WJZ stand-by, with Park Hogan, the official Estey 
organ concert-master, at the console. 


Tue Capito, GRAND ORCHESTRA (and Major Bowes’ family); 
7.20 P. M.; symphonic music and soloists; WEAF, WEEI, KSD, 
WRC, WWJ, WJAR, 1 80 WTAG, WHAS, WSB, WSM, 

WMC. 


The big Sunday feature, with a 100- piece 
symphony and all kinds of vocal and in- 
strumental talent turned loose. Major 
Bowes is Master of Ceremonies. Among 
Major Bowes' outstanding artists is Wee 
Willy Robyn, often called the little man 
with the big voice.” 


E uà Concert; 7.45 P. M.; chamber music and solos; 


Here is a restful hour of music well fitted to a Sunday 
aíternoon mood. 


Cook's Tours; 8.00 P. M.; travelogue with music; WJZ. 


Here’s an opportunity to learn something about the other 
half of the world and how it likes its music. 


AMBASSADOR CONCERT; 9.10 P. M.; chamber music; WPG. 


WPG must have a hard time trving to find room for all 
the Atlantic City hotel orchestras on its program. 


ATWATER KENT Hour; 9.15 p. M.; star soloists; WEAF, WEEl. 
WFI, WCCO, WTAM. WGN, WCAE, WGR, WOC, WTAG, 
WWJ, KSD, WRC, WSAI, WGY, WHAS, WSB, WMC. 


Although the Atwater Kent Hour is not as 
good in the summertime as in the winter- 
time, it is good enough in the summertime 
to listen to regularly. The conductor is 
Niccoli Berezowski. 


WABC Hour or Dance Music; 11.00 P. N.; popular dance 
music; WABC. 


WABC deals in nothing but high-grade dance music. 


A Transmitter for Less Than $30 


A short-wave transmitting set that has a range of two thousand miles 
or more and that can operate on ordinary receiving set valves and 


batteries may be built for less than thirty dollars. 


Buy the October 


number of POPULAR RADIO and get the full constructional details. 


r r r Ee ee 
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Many times in the old days, while 
I trudged home after work to save 
carfare, I used to gaze enviously af 
the shining cars gliding by me, the 
prosperous men and women within. 
Little did I think that inside of a 
year, I, too, should have my own 
car, a decent bank account, the good 
things of life that make it worth living. 


I Thought Success Wa s For Others 


Believe It Or Not, Just Twelve Months Ago 
I Was Next Thing To “Down-and-Out” 


DAY I’msole owner of the fastest- 
growing Radio store in town. And 
I’m on good terms with my banker, too 
—not like the old days only a year ago, 
when often I didn’t have one dollar to 
knock against another in my pocket. 
My wife and I live in the snuggest little 
home you ever saw, right in one of the 
best neighborhoods. And to think that 
a year ago I used to dodge the landlady 
when she came to collect the rent for 
the little bedroom I called “home”! 

It all seems like a dream now, as I 
look back over the past twelve short 
months, and think how discouraged I 
was then, at the end of a blind alley.” 
I thought I never had had a good 
chance in my life, and I thought I never 
would have one. But it was waking up 
that I needed, and here’s the story of 
how I got it. 


WAS a clerk, working at the usual 

miserable salary such jobs pay. 
Somehow I’d never found any way to 
get into a line where I could make good 
money. 

Other fellows seemed to find oppor- 
tunities. But—much as I wanted the 
good things that go with success and a 
decent income—all the really well-paid 
vacancies I ever heard of seemed to be 
out of my line, to call for some kind of 
knowledge I didn’t have. 

And I wanted to get married. A fine 
Situation, wasn’t it? Mary would have 
agreed to try it—but it wouldn’t have 
been fair to her. 


Mary had told me, Vou can’t get ahead 

where you are. Why don't you get into an- 
other line of work, somewhere that you can 
advance?“ 
That's fine, Mary,“ I replied, “but what 
line? I’ve always got my eyes open for a 
better job, but I never seem to hear of a 
really good job that I can handle.” Mary 
didn’t seem to be satisfied with the answer 
but I didn’t know what else to tell her. 

It was on the way home that night that I 
stopped off in the netghborhood drug store, 


where I overheard a scrap of conversation 
about 9 7 f A few burning words that were 
the cause of the turning point in my lifel 

With a hot flush of shame I turned and 
left the store, and walked rapidly home. So 
that was what my neighbors—the people 
who knew me best—really thought of mel 

“Bargain counter sheik—look how that 
suit fits,” one fellow had said in a low voice. 
„Bet he hasn't got a dollar in those pock- 
ets.” Oh, it's just ‘Useless’ Anderson,” 
said another. He's got a wish-bone where 
his back-bone ought to be.“ 

As I thought over the words in deep hu- 
miliation, a sudden thought made me catch 
my breath. Why had Mary been so dis- 
satisfied with my answer that “I hadn’t had 
a chance“? Did Mary secretly think that 
too? And after all, wasn't it true that I had 
a wish-bone“ where my back-bone ought 
to be? Wasn’t that why I never had a 
„chance“ to get ahead? It was true, only 
too true—and it had taken this cruel blow 
to my self-esteem to make me see it. 

With a new determination I thumbed the 

ges of a magazine on the table, searching 
or an advertisement that I'd seen many 
times but passed up without thinking, an 
advertisement telling of big opportunities 
for trained men to succeed in the great new 
Radio field. With the advertisement was a 
coupon offering a big free book full of in- 
formation. I sent the coupon in, and ina 
few days received a handsome 64-page book, 
printed in two colors, telling all about the 
opportunities in the radio field and how a 
man can prepare quickly and easily at home 
to take advantage of these opportunities, 
I read the book carefully, and when I fin- 
ished it I made my decision. 


HAT’S happened in the twelve 
months since that day, as I've already 
told you, seems almost like a dream to me 
now. For ten of those twelve months, I've 
had a Radio business of my own! At first, of 
course, I started it as a little proposition on 
the side, under the guidance of the National 
Radio Institute, the outfit that gave me my 
Radio training. It wasn't long before I was 
getting so much to do in the Radio line that 
I quit my measly little clerical job, and de- 
voted my full time to my Radio business. 
Since that time I’ve gone right on up, al- 
ways under the watchful guidance of my 
friends at the National Radio Institute. 
They would have given me just as much 
help, too, if I had wanted to follow some 
other line of Radio besides building my own 
retail business—such as broadcasting, man- 


ufacturing, experimenting, sea operating, 
or any one of the score of lines they prepare 
you for. And to think that until that day I 
sent for their eye-opening book, I'd been 
wailing “I never had a chance!“ 


OW I’m making real money. I drivea 

good-looking car of my own. Mary 

and I don’t own the house in full yet, but 

I've made a substantial down payment, and 

I’m not straining myself any to meet the 
installments. 


Here’s a real tip. You may not be as bad 
off as I was. But, think it over—are you 
satished? Are you making enough money, 
at work that you like? Would you sign a 
contract to stay where you are now for the 
next ten years, making the same money? 
If not, you'd better be doing something 
about it instead of drifting. 


This new Radio game is a live- wire field 
of golden rewards. The work, in any of the 
20 different lines of Radio, is fascinating, 
absorbing, well-paid. The National Radio 
Institute—oldest and largest Radjo home- 
study school in the world—will train you in- 
expensively in your own home to know 
Radio from A to Z and to increase your 
earnings in the Radio field. 


Take another tip—No matter what your 
plans are, no matter how much or how little 
you know about Radio—clip the coupon be- 
low and look their free book over. It is filled 
with interesting facts, figures, and photos, 
and the information it will give you is worth 
a few minutes of anybody’s time. You will 

lace yourself under no obligation the 
k is free, and is gladly sent to anyone 
who wants to know about Radio. Just ad- 
dress J. E. Smith, President, National Radio 
Institute, Dept. K-86, Washington, D. C. 


i J. E. SMITH, President, 1 
B National Radio Institute, ; 
B Dept. K-86, Washington, D. C. a 
i Dear Mr. Smith: a 
. Please send me your 64-page free book, printed 1 
B in two colors, giving all information about the 
B opportunities in Radio and how I can learn 8 
B quickly and easily at home to take advantage of 5 
5 them. I understand this request places me under & 
no obligation, and that no salesmen will call on me. = 
- e 

NI... NA 8 
l ame i 
= Address „ 6 „ %% %%% % %%% % %% „% „ „ %%% %% „% „„ „„ „„ 0 „ 0 E 
- . i 
oon. Ad onc aes State 8 


Ve as aaa se Bane eeeenggeea'! 


Page 158 


Celatsite Wire 


A cable of fine, tinned copper - 


wires with non-inflammable 
Celatsite insulation. Ideal for 
sub-panel or point-to-point 
wiring. Strips easily, solders 
readily. Nine beautiful colors; 
sold only in 25 ft. coils,in car- 
tons colored to match contents. 


Acme 
Celatsite Wire 


Tinned copper bus bar hook- 
up wire with non-inflam- 
mable Celatsite insulation, in 
9 beautiful colors. Strips f- 
easily, solders readily, won't E~ 
crack at bends. Sizes 14, 16, P 
18, 19; 30inch lengths. j 


Spaghetti Tubing 
Oil, moisture, acid proof; highly 
diclectric — used by leading engi- 
neers. Nine colors, for wire sizes 12 
to 18; 30 inch lengths. (We also 
make tinned bus bar, round and 
square, in 2 and 25 ft. lengths.) 


Stranded Enameled 
Antenna 


Best outdoor antenna 
you can buy. Seven 
strands of enameled 
copper Wire. Presents 
maximum surface for 
reception, resists corrosion; 
this greatly improves the 
signal. Outside diameters equal to 
sizes 14 and 16. (We also offer solid 
and stranded bare, and stranded 
tinned antenna.) 


Loop Antenna Wire 
Sixty strands of No. 38 bare copper 
wire for flexibility, 5 strands of No. 
36 phosphor bronze to prevent 
stretching. Green or brown silk 
covering; best loop wire possible to 
make. 


Battery Cable 
A rayon-covered cable of 
5, 6, 7, 8 or 9 vari-colored 
Flexible Celatsite wires 
for connecting 
batteries or 
eli minator to 
set. Plainly 
tabbed; easy to connect. Gives set 
an orderly appearance. 


Send for folder 
THE ACME WIRE CO., Dept. P 
New Haven, Conn. 
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Practical Hints for Operating the New AC Valves 
(Continued from page 147) 


THE STANDARD BROWNING-DRAKE RECEIVER OPER- 
ATING FROM THE Q. R. S. POWER-PACK 


FicureE 8: 


The power-pack shown here supplies all the “A,” “B” 


and “C”? power necessary for the operation of the receiver. The 

schematic wiring diagram of the unit shown above may be found in 

Figure 7. Below is a view of the same unit in which all of the 

parts are designated with letters that correspond with the list of 
parts at the bottom of this page. 
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Ficure 9: Here Is a List oy Parts NEEDED rox Tuts “ABC” 
PoweEr-Pack For USE IN FIVE-TuBE RECEIVER OPERATION 
WITHOUT BATTERIES 


A—Dongan power transformer for 400 
m.a. rectifier valve; 

B—Dongan choke coil assembly for 400 
m.a. rectifier valve; 

C—Tobe “ABC” condenser block unit No. 
1 for 400 m. a. rectifier valve; 

D—Tobe “ABC” condenser block unit No. 
2 for 400 m. a. rectifier valve; 

E—Tobe special buffer condenser for 400 
m.a. rectifier valve; 

F—Ward-Leonard vitrohm special variable 
resistance, 50 ohms at 1 ampere; 


H—Benjamin Cle-Ra-Tone vibrationless 
socket ; 

1 Amsco fixed resistance, .1 megohm; 

1 Q. R. S. 400 milliampere rectifier valve; 

2 Fahnestock clips; 

1 binding-post strip, 7½ by 1 by 3/16 


inch; 
1 wooden baseboard, 19 by 9½ by 3 
inch; 


9 X-L binding posts. 


Note: This “ABC” power-pack is shown 
here connected to the New Browning- 


G—Ward-Leonard special tapped resistance 


‘ N . F. 7 Fg.. 
N LESEN, — „ Ae, 4 
9 3 for 400 m. a. rectifier valve; 


* 


Drake receiver as described in the April, 
1927, issue of PopULAR RADIO. 
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Dubilier 


A New Form of 
Radio Waves That Kill 
(Continued from page 127) 


twig. Some one has compared these masses 
with the shiny black head of an old- 
fashioned hatpin. Collect these now; break 
or cut off the twig containing the egg 
masses, count them and burn them. For 
the individuals, schools, Boy Scout Troops 
and Girl Scout Troops collecting, the 


greatest number, prizes donated by promi- | 


nent citizens and organizations will be 
awarded.“ 


This was the message that was re- 
ceived, and which started a peace-time 
army to work. For three weeks the army 
labored on. 


| 


Each Wednesday evening | 


they received new directions from Mr. 


Burgess. 


To stimulate interest a caterpillar | 


parade was started from the State House 
in Boston and headed for the Pacific 
Ocean. Taking the measurement of one 
full-grown caterpillar as two inches, six 
would be needed to make one foot. Mr. 
Burgess suggested that the parade start 
double-file, making twelve caterpillars 
to the foot. As the egg masses of the 
tent caterpillar average two hundred and 
fifty eggs to the cluster, he figured about 
seventeen feet of caterpillars for every 
egg mass. For every thousand egg 
masses destroyed the parade moved for- 
ward a little over three and one-half 
miles. 7 

So week after week the parade went 
on. Across the breadth of our country, 
inch by inch, foot by foot, went crawl- 
ing a line of furry caterpillars. The first 
week the parade reached New York 
State, the second week it was out among 
the Dakotas, and when the contest was 
ended it was out in the Pacific Ocean, 
3,859 miles from the starting place! 


Over 1,102,659 egg masses had been | 


destroyed and over 300,000,000 potential 
caterpillars were robbed of a life of de- 
struction. 

The ace of the entire army of workers 
was Timothy Golden, an eleven-year- 
old lad of Washington Depot, Conn. He 
received the degree of C. C. C.,“ 
(Champion Caterpillar Collector), and 
$20 in prizes. His return for the three- 
week period was over 20,000 clusters, or 
over 5,000,000 potential caterpillars. He 
picked the caterpillar nests every day 
after school and on Sundays, using a long 
pruner eight feet long. . 

It has been pointed out by prominent 
agricultural experts that following the 
splendid example of Mr. Burgess and 
the Radio Nature League, the extinction 


of many of the pests so prevalent in our 
country to-day may be worked out. 


Maybe they will, now that Mr. Burgess 


has shown how the trick may be turned. | 


Rapio announcers are gittin? t? be 


jest like temporary chairmen—they 
seem t’ fergit who th’ audience is 
waitin’ to hear. 

Abe Martin in INDIANAPOLIS NEWS 


DDr — ˙¹i.]⅛˙rA Q 
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A history of the Dubilier organization takes us back to the very 
conception of wireless telegraphy. Then, practically every 
Dubilier device was a ‘‘special order’’ built for experi- 
menters whose names are now famous. Today, these 
same electrical and radio engineers turn instinc- 
tively to Dubilier for either standard articles of 
manufacture or laboratory models for their 
research. This keeping step with the in- 
dustry has given Dubilier a merited 
reputation for condensers which are 
way above the average in rugged- 
ness, safety factor and long life. 


Just Connect It 
to Your Set — 
and Plug In! 


$150 


Why Bother With Outdoor Aerials ? 


The Approved Condenser 
Blocks for Radio Power-Units 


Dubilier condenser blocks for Raytheon 
and other leading circuits are rugged in 
construction, and have the unusually high 
factor of safety of better than five to one— 
insuring the longest condenser life obtain- 
able. Your dealer will gladiy eupply you 
with the right Dubilier Block Condenser 
for the right purpose. 


Present-day broadcasting and 
modern receivers don’t require 
them. A Dubilier Light Socket 
Aerial and a few feet of cord will A A 
give you a highly efficient an- R 
tenna and do away with lead-in 
, wires, insulators, faulty con- 
nections and lightning arrest- 
ers. The device consumes 
absolutely no current and needs 
no attention whatever. Works 
on any cycle, A. C. or D. C. Sold 
on a 5-day money-back basis. 
Price $1.50 


‘A New Dubilier MICADON 


Moulded in Bakelite 


Here’s the famous Dubilier Micadon in its 
modern shape and new case of rich Bake- 
lite. Compact, handsome and efficient. 
Terminals adapted to screwed or soldered 
connections. Your dealer has them in all 
capacities. Prices... . 40c to $1.50 


The Noiseless Dubilier Metaleak 


A tubular grid leak you can bank on for accurate resistance value and 
noiseless operation. Your dealer has them in all values from 20,000 ohms 


to 5 meg. ohms. 


Prices .... 50c and 75c 


Dubilier Condenser Corporation 
4377 Bronx Blvd.; New York 


— 


—— — 
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From the 
“Big, Friendly 
Radio House” 


EW 1928 Book 
offers finest, new- 
est well-known sets; 


parts, eliminators, 
accessories at lowest 
prices. Set-builders, 
dealers, agents— 


Write for this 


Western Radio 
Manufacturing Company 


136 West Lake Street 
CHICAGO. ILL. 


Exclusively Li- 
censed by Tech- 
nidyne Corpora- 
tion Under U. 
S Patent No. 
1593658, July 
27. 1926. 


ELECTRAD Royalty 


Variable High Resistances 


Reception from your radio de- 
pends upon the quality and effi- 
ciency of even its smallest parts. 
That’s why fans everywhere in- 
sist on Electrad Royalty wherever 
variable high resistances are 
required. 


Electrad Royalty Resistances 
are acknowledged superior be- 
cause (1) Same resistance always 
secured at same point, (2) con- 
tact made positive by metallic 
arm on wire-wound strip, (3) 
resistance element not exposed to 
mechanical wear. 


A range for every purpose, 
designated A to L. Type E. $2.00. 
All other types, $1.50. 


Write for free hook-up circular 


175 Varick Street Dept. 59A New York, N. Y. 


ELECTRAD 


The obverse ef the medal; the original 
is two-and-one-half inches in diameter. 


The reverse; the name of eack recipient 
will be engraved in the space provided. 


The Popular Radio Medal 


for Conspicuous Service 


T? every radio amateur, to every ama- 
teur experimenter and broadcast lis- 
tener, who is instrumental in alleviating 
human suffering or saving human life, 
directly through the medium of radio, rec- 
ognition will hereafter be extended in the 


. form of a medal that shall be known as 


“The Popular Radio Medal for Conspicu- 
ous Service.” This medal is unique within 
the realms of radio, in that it shall be 
awarded not for scientific achievement or 
invention, but for service to humanity. 


To insure a fair and unbiased consideration of 
all claims, a Committee of Awards has been ap- 
pointed that includes five distinguished citizens 
of international fame. To assist this Committee 
of Awards, an Advisory Committee has been ap- 
pointed that numbers among its members some 
of the most eminent citizens of the United States, 
including representatives of many of our most 
distinguished institutions. 

The conditions under which the medal will do 
awarded are here specified: 


1. The medal shall be known as the Popular 
Radio Medal for Conspicuous Service. 


2. The medal shall be awarded, without discrimi- 
nation as to sex, age, race, nationality, color or 
creed, to those radio amateurs, radio experi- 
menters, broadcast listeners and other non- 
professionals through whose prompt and effi- 
cient action radio is utilized to perform an 
essential part in the alleviation of human suf- 
fering or in the saving of human life within 
the territorial confines of the United States and 
its possessions, or in the waters thereof. 


3. The medal shall be awarded by a Committee 
of Awards that shall not exceed five in num- 
ber. No member of this Committee shall be 
an employee, officer or stockholder of POPULAR 
Rapto, INC., nor shall any such employee, 
officer or stockholder have a vote in the de- 
liberations of the Committee. 


4. An Advisory Committee, which shall co-operate 
with the Committee of Awards and which shall 
be particularly charged with the responsibility 
of making recommendations for awards of this 
medal, shall be made up of men and women 
who, because of their interest in the public wel- 
fare or because of their connection with insti- 
tutions that are consecrated to public service. 
are in positions to bring to the attention of the 
Committee of Awards the exploits of candidates 
who are within their own special fields of 
activity. 


S. The medal will be awarded for services ren- 
dered since Armistice Day, November 11, 1918. 


6. Recommendations for awards may be submitted 
to the Committee of Awards at any time and 
by any person. Every recommendation must 
contain the full name and address of the candi- 
date, together with a detailed account of the 
accomplishment on which the proposed award 
is based, and must be accompanied by corrob- 
oratory evidence from persons who have first- 
hand knowledge of the circumstances and 
whose statements may be verified to the satis- 
faction of the Committee of Awards. 


7. The medal will be awarded to as many indi- 
viduals as qualify for it and at such times as 
the Committee of Awards may authorize. 


8. All considerations not specified herein shall be 
left to the discretion of the Committee of 
Awards. 


är 


All communications to the Committee of Awards 
may be addressed to— 


The Secretary of the Committee of Awards, Poru- 
Lark Rapio Medal for Conspicuous Service, 627 
West 43rd Street, New York. 


The Committee of Awards 


Hiram Percy Maxim. President of the American 
Radio Relay League. 
E. F. W. ALEXANDERSON, Chief Consulting Engi- 
necer of the Radio Corporation of America. 
Major GENERAL CHARLES McK. SaLtzMAN, Chief 
Signal Officer of the Army. 

Rear ApmiraL W. A. Morrert, Chief of the Bu- 
reau of Acronautics, U. S. Navy. 

De. Joux H. Frey, publicist and journalist. 
Secretary: Dr. E. E. Free, 627 West 43rd Street, 
New York. 


Advisory Committee 


Senator JAMES W. WADSWORTH, JR., of New York. 

Hon. Jous Barton Payne, Chairman, American 
Red Cross. 

ADOLPH LEWISOHN, publicist. 

Juoce Bex S. I IN DSAV. late of the Juvenile and 
Family Court, Denver, Col. 

Dr. J. Me KEN CATTELL, Past President, American 
Association for the Advancement of Science. 

Dre. J. H. Drill iN cx, Past President, Institute of 
Radio Engineers. 

FARLEY Oscoop, Past President, American Institute 
of Electrical Engineers. 


C. E. Grunsky, Past President, American Society 


of Civil Engineers. 

Dr. Dayton C. Muer, President, The American 
Physical Society. 

W. L. Annor r, President, The American Society of 
Mechanical Engincers. 

W. J. Horano, President, 
Commission. 

CEORCE K. Burcess, Director, Burcau of Standards. 

Col ix H. LIN cs ONE, Past President, Boy Scouts 
of America. 

Danis. C. Bearo, Chairman, National Court of 
Honor, Boy Scouts of America. 

Miss SARAH LouIse ARNOLD, President, Girl Scouts. 

Dr. W. D. Haccarp, President, American Medical 
Association. 

K. A. Bickkl, President, United Press Association. 

er Cooper, General Manager, The Associated 
ress. 

H. P. Davis, Vice-President, Westinghouse Electric 
& Manufacturing Company. 

Dr. VerNon KELLOCG, General Secretary, National 
Research Council. 

Jesse LyxcH WILLIAMS, Past President, Authors’ 
League of America. 
Proressor GEORGE B. PecraM, Dean of the Faculty 
of Applied Science, Columbia University. 
Por ESSOR H. H. SI DON, Professor of Physics, 
New York University. 

Wa. Haw tex ATWELL, Grand Exalted Ruler, 
Order of Elks. 

Proressor Eowin B. WILSON, Harvard University, 
National Academy of Science. 

W. E. Harkness, Vice-President, American Tele- 
phone & Telegraph Company. 

Wram I.. SAUNDERS, President, 
neering Societies. 

CoL. J. R. McQuice, Past Commander, The Ameri- 
can Legion, 

oN R. Moss, President, Kiwanis International. 

D. TerreLL, (Chief Supervisor of Radio, De- 

partment of Commerce, Waskington, D. C. 


Carnegie Hero Fund 


United Engi- 
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Thought-Waves via Ether 
(Continued from page 113) 


realize that the conditions of this experi- 
ment were unfavorable, but will think it 
possible that every trace of this faculty 
has not evaporated, among sufficiently 
sensitive people, even under these unto- 
ward conditions. Though surely it must 
need an odd kind of concentrated atten- 
tion to arrive, by any means, at the ideas 
of a small group in a London room, 
rather than at those of a myriad other 
people, relatives and others, in every part 
of the kingdom. 

There is a sort of hypothesis which 
might account even for this special kind 
of information, but it would be regarded 
by the great majority as too wildly 
speculative—as perhaps it is. 


A Radio Fan Captures a 
Flying Lunatic 

During the World War, Stephan 
Gasoith was a distinguished pilot in the 
Hungarian air force. One day, while 
flying over Ampezzo, he crashed to the 
ground. He had a miraculous escape 
from death, but when the wounds in 
his head were healed it was found that 
he was bereft of reason. 

Through the inattention of a warder, 
he escaped from his prison and made 
his way to an airdrome five miles away, 
where he stole an airplane and swiftly 
vanished toward the south. 

When the alarm was given at the 
asylum, he was traced to the airdrome, 
where it was discovered that he had es- 
caped by air. A telephone call to this 
effect from the airdrome to the Buda- 
pest radio station induced the operator 
to broadcast a warning to all stations 
that this dangerous lunatic was flying 
about—somewhere. 

In the town of Turnu Severin on the 
Danube, just below the iron gates at 
the foot of the Carpathian Mountains, 
was only one radio set; it belonged to 
one of the masters at the local lycee. 
This fan’s small boy, aged twelve, was 
listening in that night to see what he 
could pick up, and he caught the Buda- 
pest call. 

The boy understood the French mes- 
Sage and in great excitement ran to the 
nearby station where he told the chief 
of police what he heard. 

Orders were given to keep a lookout 
on the whole district. And as fate 
would have it, a little over an hour later, 
an airplane was seen coming over the 
crest of the Carpathians from the north. 
It volplaned gracefully down and landed 
on a flat piece of meadow on the left 
bank of the Danube, just below the re- 
mains of Trajan’s bridge. A couple of 
officials were rushed to the spot in a 
motor car. 

And there stood the lunatic aviator, 
ruefully examining his stolen motor! 

— BERTHA STREETER. 
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‘Ghe LION 


New Amplion Cone AC21. Price, $25.00. 


22555 including handsome bronze base, 
221 


The unit in the Cone is the new Amplion 
balanced armature type, non-adjustable, 
with straight bar magnets of the highest 
grade English tungsten steel. 


The Lion combines a 14“ Cone with an 
18” Sound Board extended at the back to- 
wards the center, forming a resonating 
chamber. This construction enables the 
Cone to reproduce with absolute fidelity 
all the notes—high and low—that your 
set detects. 


How much is your radio set worth? 


—not in terms of dollars, but in terms of loud speaker 


reproduction. 


R proof of this, do not fail to 

have a demonstration of an Am- 

plion—no matter what set you have or 
consider buying. 

The Amplion line includes mod- 


That’s the way to determine its value. 


els from $20.00 to $145.00—one for 
every radio reproduction require- 


ment. Amplion prestige back of 
every model. Write for descriptive 
literature. 


THE AMPLION CORPORATION OF AMERICA 
531-535 West 37th Street, New York 


Mathematics 
or Results—W hich? 


You can’t get away from “variables” 
in the radio power unit. Line voltage 
fluctuations, changes in receiver tubes. 
differences in rectifier tubes, lower 
rectifier output with age, unequal 
drain for different yet inter-related 
circuits—well, there are many “vari- 
ables” present for which you must 
compensate with suitable resistance 
values. 


Of course, if you prefer to work the 
slide rule, by all means get the fun out 
of figuring resistance values. And 
don’t forget to change the resistors 
from time to time to compensate for 
changing conditions. 


But if you are seeking the best re- 
sults with the least trouble, then use 
variable resistors to take care of all 

“variables.” And when you say vari- 
able resistor that means 


CLAROSTAT 


Mid. by American Mech, Labs., 
Broeklyn, N. Y. 


CAUTION! CLAROSTAT is being imitated. 
For your protection, look for the name 
stamped on the shell, 


— SAE ——ÿ 


Write today 
LOT AMADE 
Radiall Book” 
with Hook- 
Ups and con- 
struction data 


to Dept. PR9 


error Tube 


“SELF-ADJUSTING” Rhcostal 


Amperite alone can give you full value from 
your tubes. Guarantees perfect filament 
current control under every condition auto- 
matically. Don’t accept substitutes claimed 
just as good. Insist on Amperite. Itis the 
only automatic, variable filament resistance 
—and nothing else will do. Eliminates hand 
rheostats. Simplifies wiring. Price $1.10 

mounted (in U. S. A.). Sold everywhere. 


í 
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Townsend 
Socket Power 


Gays A. W. GALE 


— 


COMPLETE Í 


* 


Below is a re- 
production of 
Mr. Gale’s let- 
ter of May Sti, 
1927. 


48 W. Fulton St., 
Gloversville, N. V. 


Received the Townsend all O. K. II is 
the best in the World and that is saying some. 


I have a Radiola 4 tube. Get more 
stations than ever before. Some of them 
are CFCF, CKNC, WGY, KDKA, WGZ, 
WIP, WWJ, KTHS, KOP, KOA, WHAS, 
WTAM and KSD—besides 4 in Chicago, 
all in the East and then some.” 

A. W. Gale. 


Replaces “B” Batteries 


The letter above speaks for ‘itself—proves be- 
yond doubt that the Townsend ' B, Socket 
Power is the most remarkable value in Radio 
today. Sam E. Fry of 1415 Holmes St., 
Kansas City, Mo., writes: Eliminator works 
fine. Showed it to a friend and he wants one 
also. I will say it sure beats batteries. I get 
stations I never got before on a 6 tube set.” 
Charles Ellis, 88 Jones Ave., Columbus, Ohio, 
says, Vour Eliminator is working fine. Have 
had station WJAX and others over 1,000 miles 
distant. Picked up 22 different stations one 
evening and around 30 another time. My 
neighbor has a $27.50 Eliminator and I don't 
see that it works any better than yours.“ 


Delivers up to 100 volts on any set, on D. C. 
or A. C.—any cycle. Full tone, clarity and 
volume. 


Tested and approved by America’s 
leading Radio authorities — Radio 
News and Popular Radio Laboratories 


ORDER TODAY! 


Simply fill out the coupon and slip it into an 
envelope with only $1.00 and mail at once. 
Your Townsend B' Socket Power Unit will be 
sent promptly. Deposit only $5.85 plus post- 
age with the postman. Try out for 10 days— 
then if not delighted with improvement in 
reception, return it to us and purchase price 
will be refunded. 


TOWNSEND LABORATORIES 
713 Townsend St., Dent. 19, Chicago, lll. 
Attach Only $1.00 

to this Coupon! 
SEND TODAY 


TOWNSEND 
LABORATORIES 

713 Townsend St. 

. 18, Chica „. 


Attached find $1.00. Kindly send at 
once Townsend “B” Socket Power Unit. C. 0. D. 


Gentlemen: 


for $5.85, plus postage, on guaranteed 10-day 
free trial. 


munen 


Best in World!” 


Mumme 
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WITH THE EXPERIMENTERS 


CONDUCTED BY S. GORDON TAYLOR 


A Micro-Condenser Meas- 
uring Set 

THE determination of very small ca- 
pacities, such as those which exist be- 
tween the electrodes in a vacuum valve, 
is an important matter to the radio ex- 
perimenter and engineer, and is often 
inadequately done with a resulting error 
due to the unsatisfactory methods em- 
ployed. 

For several reasons the ordinary res- 
onance methods are useless in making 
such measurements. 

The usual method of measuring these 
capacities is known as the substitution 
method,” in which the output of a high- 
frequency generator is used to excite a 
wavemeter circuit. The condenser to 
be measured is shunted across the main 
condenser in the wavemeter circuit. 
Resonance is obtained in this way, as 
indicated by the thermo-galvanometer. 
The unknown condenser is then re- 
moved and resonance is again obtained. 
The difference between the two capacity 
settings of the main condenser is then 
the capacity of the unknown condenser. 

This method is simple and can be ap- 
plied accurately to large condensers, but 
when it comes to measuring small con- 
densers—of the order of, say, 50 mi- 
cromicrofarads or less—the broadness 
of tuning will introduce inaccuracies 
which are often greater than the capac- 
ity to be measured. 

Another method of measurement 


utilizes the phenomenon of ‘‘zero-beat.” 
A high-frequency oscillator is set at a 
An oscillating 


convenient frequency. 


A HOOK-UP FOR CAPACITY 
MEASUREMENT 
Ficure 1: The diagram shows an oscillator 
coupled to a regenerative receiver for pro- 
ducing “sero-beat.” 


two is reduced to zero. 


receiver with a pair of headphones in 
the output is then coupled to it and so 
tuned that the audible beat between the 
A calibrated 
precision condenser is used for tuning 
the oscillating receiver. The unknown 
condenser is then shunted across the 
terminals of the precision condenser, and 
the capacity of the latter is decreased 
until zero-beat“ is again obtained. As 
before, the capacity of the unknown 
condenser is then equal to the difference 
between the two capacities of the pre- 
cision condenser. 

Even in the case where capacity 
bridges are available the precision ob- 
tained depends upon the resistance of 
the condenser being measured. Due to 
the fact that these measurements are 
invariably made at low frequencies 
(generally 1,000 cycles per second) at 
which frequencies the resistance of con- 
densers is relatively high, the resistance 
arms of the bridge must be variable 
throughout a great range, if the bridge 
is to be applied to the measurement of 
condensers of various types. 

The method described here is an ex- 
tension of the “null” or “zero-beat” 
method described above. It was origi- 
nally used by Prof. Whiddington of the 
University of Leeds, England, for use in 
special research work. 

Before describing the method it will 
be well to point out some difficulties of 
the zero-beat method. 

Glancing at Figure 1, we see at the 
left a fixed-frequency generator. At 
the right we see an oscillating receiver 
with a pair of headphones in the output. 
The precision condenser is tuned until 
“zero-beat” is obtained. It will be 
found that as the precision condenser is 
tuned the beat note will come into 
audibility as a high note and will then 
become steadily lower until f€ goes be- 
low audibility. This infra-audible con- 
dition will continue as the condenser is 
turned further until at last the beat note 
is heard again as a low note. But this 
time it is rising in pitch until it reaches 
the upper limits of audibility again. 

Now, somewhere between the points 
where the beat note disappears on its 


way down, and where it appears again 
* 
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— Carncirr OF "PRECISION CONDENSER 


A CHART SHOWING THE RANGE 
OF A BEAT NOTE 


FicurE 2: This chart illustrates the im- 
proved method used in balancing two 
capacities to a greater degree of accuracy. 


on its way up, is the “zero-beat” point. 
The silent or infra-audible range occurs 
when the beat note is below audibility, 
or below about 32 cycles pér second. 
The amount of change in the capacity 
of the condenser which is made while 
passing over this silent range may often 
be as great as 5 or 10 micromicrofarads; 
so it is evident that in measuring 
vacuum valve capacities the error may 
be as great as the unknown capacity 
itself. 

This idea is represented graphically, 
in an exaggerated way, in Figure 2. 
The curve shows how the beat note 
varies as the tuning condenser is varied. 
The broken horizontal line cd is the 
lower limit of audibility. The graph 
Shows clearly that no beat note will be 
heard between the values C, and C, of 
the tuning condenser, and since it is 
difficult to tell just when we lose track 
of the beat note and when we hear it 
again, we cannot even tell approximately 
where the zero-beat“ occurs. 

This difficulty is avoided by using a 
datum frequency as f on Figure 2. This 
may conveniently be placed at 1,000 
cycles, as this is generally available in 
most laboratories. This datum fre- 
quency is made to beat against the beat 
note produced by the two high-fre- 
quency oscillators. When the beat note 
(due to the oscillators beating together) 
is not exactly 1,000 cycles, a secondary 
beat will be heard, just as if we had 
two sounds differing in frequency by a 
small amount. 

As a matter of fact, this is what Prof. 
Whiddington did; he amplified the beat 
note of the oscillators and passed it 
into a loudspeaker. Then another fre- 
quency, such as 1,000 cycles, was made 
to operate a second reproducer. When 
the reproducers were placed close. to- 
gether, beat notes were heard. 

The method is therefore apparent. By 
noting the disappearance of the secon- 
dary beats from the two horns, the 
oscillators are adjusted until the beat 


_corresponding to the point a. 


A MODIFIED SCHEME FOR CAPAC- 
ITY MEASUREMENT 


FicurE 3: The diagram shows a modiſica- 


tion of Prof. Whiddington’s scheme in 
which a 1,000-cycle buzzer modulates the 
output of the fixed oscillator. 


note coincides exactly with the 1,000- 
cycle note. Then the condenser to be 
measured is connected in shunt with the 
precision condenser in the oscillating 
receiver and the latter is again adjusted 
until the secondary beats again dis- 
appear. The difference between the two 
capacities of the precision condenser is 
then exactly equal to the unknown ca- 
pacity. In making such measurements 
one must be careful to stay always on 
the same side of the zero-beat“ or 
silent spot. The reason for this may 
be seen in Figure 2. 

Suppose we have the unknown con- 
denser connected to the precision con- 
denser and we resonate the beat note 
with the 1,000-cycle note, making the 
secondary beats zero. 

This places us at the point a of 
Figure 2. 

Next, we remove the unknown con- 
denser. The total capacity being de- 
creased, the beat note will rise as 
indicated by the arrow x and, in general, 
will go out of audibility. In order to 
bring the beat note back to where it 
was, the capacity of the precision con- 
denser must be increased to the value Co, 
If by 
mistake we cross the silent region C,-C, 
and resonate to the point b, we shall 
make an error in the measurement equal 
to the difference between Ce and Ci. 

On the other hand, if we resonate at 
b with the unknown condenser on,“ 
when we remove the latter the beat 
note will travel as indicated by the 
curved arrow y, and in order to come 
back to b we shall have to pass over the 
region of silence. 

This may appear to be complicated, 
but after a few trials it will be found to 
work out simply, especially because the 
error created by making a wrong choice 
of the points will be so great as to tell 
us Immediately of that error. 

Furthermore, we generally have a fair 
idea of what the unknown capacity is 
going to measure. For instance, in 
vacuum valves of the ordinary type, we 
can expect to have capacities somewhere 


1772 Willison Ave., 


The Improved Aero-Dyne 6 and the 
Aero 7 und Aero 4 are destined to 
be immensely popular this season! 


Here are three new Aero circuits of unusual 
merit. Each is constructed around a set 
improved Acro Universal Cotls—the finest, and 
most adaptable inductances ever offered! Learn 
about them NOW if you are interested in secur- 
ing finest selectivity, greatest range and power, 
Tu io tone quality and best all-around radio 
recep 


te 
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ERO UNIVERSA 
TUNED ARADIO FREQUENCY KIT 


Especially designed for the Improved Aero- 
Dyne 6. Kit consists of 4 twice-matched units. 
Adaptable to 201-4 199, 112. and the new 240 
and A. C. . Tuning range below 200 to 
abore 550 m 

This kit ulli 218 any circuit better in selec- 
tivity, tone and range. Will eliminate losses 
aud give the greatest receiving efficiency. 


Code No. U-16 (for .0005 Cond.)....... 11808 
Code No. U-163 (for . 00035 Cond.) 15.00 


AERO SEVE 
TUNED RADIO FREQUENCY KIT 

Especially designed for the Aero 7. Kit consists 
of 3 twice-matched units. Coils are wound on 
Bakelite skcleton forms, assuring a 95% air di- 
electric. Tuning range from below 200 to above 
550 meters. Adaptable to 201-A, 199, 112, and 
the new 240 and A. C. Tubes. 


Code No. U-12 (for .0005 Cond.)...... 12.00 
Code No. U-123 (for .00035 Cond.) Chaise 12.00 


AERO FOUR KIT 


An exceptionally efficient kit for use in the Aero 
4 and other similar circuits. Consists of one 
Aero Universal Radio Frequency Transformer 
and one Aero Universal 3-Circuit Tuner. Uses 
201-A, 112, 199 and new A. C. Tubes, 


Code No. U-95 (for .0005 Cond.)....... 05 
Code No. U-953 (for . 00035 Cond.; 


A NEW SERVICE 
We have arranged to furnish the home set 
builder with complete Foundation Units for the 
above named Circults and for the Chicago Dally 
News 4-Tube Receiver and aine Aero Transmitter 
Set, drilled and engraved on Westinghouse 
Micarta. Detailed pineprints and wiring dia- 
gram for each circuit Included in fourdation 
units free. Write for Information aud prices. 


You should be able to get any of the above 

Aero Coils and parts from your dealer. If 

he should be out of stock order direct from 
the factory. 


AERO PRODUCTS, INC. 
Dept. 104 
Chicage, Ill. 
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7 Products 


Your Set? 


Tune quickly—adjust accurately—eliminate dis- 
tract ing nolses-—get correct tube oscillatlon— 
with X-L. VARIO DENSERS in your clreuit. 
Designers of all latest and best circuits specify 
and endorse. 


MODEL “‘N’’—Micrometer adjustment easily 
made, assures exact oscillation control in all 
tuned radio frequency circuits, Neutrodyne, 
Roberts 2-tube, Browntng- Drake, Silver's 


oon Capacity range 1.8 to 20 mfd. Price, 


MODEL “G”—Obtains the proper grid capacity 
cn Cockaday circuits, filter and intermediate 
frequency tuning in superheterodyne and pesi- 
tive grid bias in all sets. apacily range. 
Model G-1 .00002 to .0001 Mfd. Model G-5 
0001 to .0005 Mfd. Model G-10 .000 

Mfd. Price, each, with grid clips, $1.50 


X-L PUSH POST—P Tush it down 
with your thumb, insert wire, re- 
move pressure, wire is firmly held. 
Vibraticns will not loosen, releases 
instantly. A push post that excels 
in appearance, action, service and 
convenience. Price, each, 


PUSH POST PANEL—7 push 
posts mounted on black insulating 
anel with permanent white mark- 
ngs. Soldering lugs, raising bush- 
ings, screws for mounting, etc., in 
box complete, Price, $1.50. 


X-L Push Post Panel 
FREE wiring diagrams showing use of X-L 
units in the new LOFTIN-WHITE constant 
coupled radio frequency circuit, and ln other 
popular hook-ups. Send for yours today. 


XI Radio Laboratories 


2422 Lincoln Ave., Chicago, III. 


ANOTHER MODIFICATION OF 
FIGURE 1 


Ficure 4: This diagram shows a method 
for utilising a push-pull transformer for 
mixing the beat note and the 1,000-cycle 
note used in obtaining a precision balance. 


between 5 and 20 micromicrofarads. 

The method of using the two repro- 
ducers is not entirely satisfactory, not 
only on account of the extra equipment 
necessary, but also because the Secon- 
dary beats may not be defined sharply 
enough. There are two modifications of 
Prof. Whiddington’s scheme in use by 
the writer, both of which have been 
found satisfactory. In the one case the 
fixed oscillator at the left of Figure 1 is 
modulated by the 1,000-cycle buzzer in 
any of the customary ways. 

This is illustrated in Figure 3. 

The other method is illustrated in 
Figure 4. 

In the latter case a push-pull trans- 
former is used as a mixing transformer 
for combining the beat note and the 
1,000-cycle note. The two notes are by 
this means heard simultaneously in 
the phones, and the secondary beats are 
sharply defined. As a matter of fact, it 
is possible to distinguish even a few 
of the secondary beats resulting from 
the harmonics of the 1,000-cycle buzzer 
and of the oscillators. 

The next item to consider is the pre- 
cision condenser. 

The one used by the writer and found 
to be satisfactory is a semicircular two- 


plate variable condenser having a maxi- 


mum capacity of about 50 micromicro- 
farads. This was calibrated at several 
points by making extremely careful 
measurements on a capacity bridge. A 
semicircular plate condenser was se- 
lected in order to be sure that the 
calibrating measurements fall in a 
straight line. The condenser should not 
be used on the first and last ten divisions 
of the dial. 

The oscillating receiver is adjusted to 
approximately the same wavelength as 
the oscillator by means of the fixed 
condenser. A two- plate condenser is 
used to make the initial adjustment for 
zero secondary beat. The procedure is 
as follows: 

Set the precision condenser fairly high 
on the dial; tune the adjusting con- 
denser until zero secondary beat is ob- 
tained. Connect the condenser to be 
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measured in shunt with the latter and 
tune the precision condenser until zero 
secondary beat is obtained again. The 
amount which the precision condenser 
has to be changed is equal to the capac- 
ity of the unknown condenser. 

The set built by the writer is used 
most for obtaining the capacity of 
vacuum valves, and for this reason a 
valve socket was mounted on the panel 
and a switching arrangement provided 
in order to connect the various elements 
in shunt with the precision condenser. 
All the wiring must be made rigidly, and 
every time a switch is thrown the initial 
adjustment must be made again. The 
instrument is extremely sensitive to 
small changes of capacity; the change of 
capacity of a single piece of wire 5 or 
6 inches long attached to one terminal 
of the precision condenser can be easily 
detected. Using a 50 micromicrofarad 
condenser, it will be seen that a quarter 
of a division change means % micro- 
microfarad change. The accuracy of 
the measurements depends upon how ac- 
curately the precision condenser has 
been calibrated. 

Care must be taken that body capac- 
ity does not influence the measure- 
ments. In the set-up used by the writer, 
12-inch bakelite rods were used to 
operate the dials. 

The instrument proves to be service- 
able and accurate. Furthermore it is 
easy to operate; a single measurement 
requires only about half a minute to 
make. The whole test set is housed in 
an ordinary radio receiver cabinet. 

—SyYLVAN HARRIS. 


Rejuvenating Weak “B” and 
“C” Batteries 

Rapio “B” and “C” batteries that are 
partly run down can be temporarily 
pepped up by drilling a series of small 
holes into the battery and then filling the 
holes with a solution composed of either 
sal-ammoniac, vinegar, or diluted sul- 
phuric acid. The battery should be 
allowed to stand idle for several hours 
before using, after which additional acid 
should be added. The holes can be 
plugged up with sealing wax or soft soap. 

—L. C. FERGUSON 


Corroded Connections 


Decrease Sensitivity 
I EXPERIENCED some trouble with the 
coils of the LC-27 receiver that I 
built when the hollow rivets that hold 
the soldering lugs became corroded. 
The corrosion made them poor con- 
ductors and the sensitivity of the re- 
ceiver decreased accordingly. I scraped 
the terminals and soldered them over 
again, taking care to solder rivets, lugs 

‘and wire into a solid connection. 
As a result the set is now working 
better than ever and is more selective. 

—J. E. FAuNcE. 
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A COMBINATION DEVICE THAT SIMPLIFIES 
RECEIVER OPERATION 
Ficure 5: A single control operates the modulator at the upper left 
of the diagram and the filament switch below it. 


Audio Volume Control 


SIMPLICITY is the vogue in modern 
set design. The new switch-type modu- 
lator is one of the latest devices with 
that object in view. It can be added to 
any type of low-frequency amplifier, 
and will provide a volume control, be- 
sides taking the place of the regular 


filament switch. If some form of au- 


tomatic filament control is used, this 
improved modulator is the only con- 
trol that is necessary to be put on the 
panel of the amplifier. The modulator 
is a potentiometer which has a resis- 
tance that can be varied from zero to 
500.000 ohms, thus giving complete 
control over the degree of amplifica- 
tion. A switch that automatically turns 
the filaments of the tubes on“ and 
“off” is incorporated in the new modu- 
lator. When the modulator knob is 
turned to the left, it brings the grid 
connection nearer to the filament end 
of the resistor winding and decreases 
the volume. The filament circuit is 
broken when the modulator knob is 
turned to the extreme left. When the 
blade is in the center of the resistor, 
the volume is one half the full value. 
Rotating the modulator toward the 
right lights the filaments of the tubes 
and increases the volume. When the 
knob is turned to the extreme right, the 
amplifier is operating at its full output. 
The modulator is connected in a trans- 
former-coupled amplifier in the manner 
shown in Figure 5. If the amplifier 
uses impedance or resistor coupling, the 
resistor winding of the modulator can 
be substituted for the grid-leak on the 
second tube and the blade of the mod- 
ulator connected to the grid of the 
same tube. All that is needed on the 
panel of a low-frequency amplifier is 
a modulator of this type, and a single 
filament-control jack connécted to the 
output of the amplifier. A pilot light 
connected across the filaments of the 
tubes and mounted behind a ruby lens 
in the panel will serve to show when 
the tubes are lighted, so that there will 


be no chance of the operator acciden- 
tally leaving the set on. 
CHARLES F. FELSTEAD. 


Improving the High- 
Frequency Receiver 

THE present-day high-frequency re- 
ceiver leaves little to be desired in the 
way of simplicity, selectivity and sensi- 
tivity, provided it is properly built, bal- 
anced and perhaps shielded when em- 
ployed in cities and particularly in the 
vicinity of powerful broadcasting sta- 
tions. However, to realize the utmost 
sensitivity and volume it is sometimes 
helpful to be able to adjust the plate 
voltage of both the high-frequency and 
the detector valves. In fact, many of 
the present-day manufactured receivers 
of the high-frequency type are employ- 
ing variable plate voltage for at least 
the high-frequency valves. 

High-frequency valves are very sus- 
ceptible as regards the effects of care- 
fully adjusted plate voltage. Instead 
of employing 67½ or 90 volts, as is the 
standard practice, it will be found ad- 
visable at times to increase the voltage 
to well over 100, particularly when striv- 
ing for generally weak signals. On 
powerful signals, on the other hand, it 
may be advantageous to reduce the 
high-frequency plate voltage to 45. 

A most satisfactory arrangement in 
this connection, irrespective of the type 
of high-frequency receiver, is to tap the 
full B-battery output for the high-fre- 
quency amplifier plate circuits with an 
efficient variable resistor. This should 
be connected between the battery ter- 
minal and the high-frequency “B” plus 
(+) terminal of the receiver. 

The variable plate voltage for the 
high-frequency fubes provides a definite 
means for compensating between the 
overload signals from the local broad- 
casters and the very weak signals from 
distant stations, by a suitable balancing 
of the plate voltage. 

—CHARLES GOLENPAUL. 
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EAVY D ry 
Variabie Be: 
ariabie ResistoR 
To carry plenty of power and 
withstand high voltage this new 
unit provides outstanding ad- 
vanteges. A single turn of the 
knob gives full resistance varia- 
tion. Units are practically heat- 
proof, and will dissipate up to 
20 watts through the entire re- 
sistance, without danger of burn- 
ing out. Resistance remains 
constant at any knob setting. 
Used as improvement over pres- 
ent controls, or add 
to the “B” elimina- 
tor that has no 
variable voltage. 
A 50,000 ohm unit 
attached to high 
voltage terminal 
provides a tap ad- 
justable to any 
voltage. When re- 
placing present controls, use 
100,000 ohms for detector and 
50,000 ohms for intermediate 
voltage. Also 10,000 and 500,000 
ohms. Each $2.00. 
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HEAVY DUTY 
PotentiometeR 
2 Identical with above 
Resistor, plus a third 
terminal, Potentio- 
meters provide better 
voltage regulation for 
“B” Eliminators than 
the two-terminal type 
and are economical be- 
cause no fixed resis- 
tors are needed. Have 
ample current carrying capacity for 
any B“ power circuit, Try this im- 
proved regulation on your Eliminator. 
Resistances up to 10,000 ohms all 
wire wound. 2,000, 3,000, 10,000, 
25,000, 50,000, 100,000 ohms, $2.00, 


i Centrajad | 
Central 
Fixed Resistol. 
ie re * nag 


s wound over 
isbestos, fixed with 
heat - proof cement. 

Ample area. Flat and thin, making 
them easy to mount Resistance 
values for all ABC Power Circuits. 


At your dealer's or C. O. D. 
Send for the new Centralab A 
and B power circuit literature 


CENTRAL RADIO LABORATORIES 


17 Keefe Ave. Milwaukee, Wis. 
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p Sensitivity J yi BAF 
A Made with our exclusive superior NOV. A.C. der. 
7 feature the TELEVOCAL SUP- : 
Z PORT Televocal Quality Tube 5 8 RP 
won't short and are non-micro- 
wee Manufactured, tested and -B 
alanced by technical experts, they 
combine sensitivity with high am- RAYTHEON 
plification. Insist on Televocal—the TUBE 
quality tube that’s guaranteed. x 
Jf your dealer cannot supply : 
you, write us giving his name. A POWER UNIT HOOK-UP FOR HIGH PLATE SUPPLY 


| Ficure 6: The diagram shows a schematic hook-up for a power 
| supply unit that utilizes two rectifier valves to furnish up to 435 
| volts DC at 85 milliamperes for plate potential. 


Televocal Tubes are made 
in all Standard Types 
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New and 
Complete Line 


Molded Mica Condensers 
By-Pass, Filter 
and Buffer Condensers 


Not affected by climatic or 
temperature changes. Guar- 
anteed to be and constantly to 
remain within 10% of rated 


capacity. 


Any dealer can supply. 


In Canada: Carter Radio Co., Ltd., Toronto 
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Rectifier Tubes for High 
Plate Supply 

As the trend in receiver design 
seems to be toward higher operat- 
ing voltages, especially in connection 
with the UX-210 or CX-310 types of 
super-power amplifier valves, there is 
often a desire for doubling the voltage 
of the usual Raytheon radio power unit. 
The outputs of two standard Raytheon 
rectifier valves, connected in series as 
shown in Figure 6, will furnish plate 
voltages up to 435 volts DC at 85 mili- 
amperes, when using the type BH Ray- 
theon. 

In the set-up shown in this figure, 
standard designs of transformers and 
choke coils are employed—the same 
that are found in the usual “B” power 
unit employing a single valve. How- 
ever, two transformers are required, one 
for each rectifier valve. 

The condensers are of the same values 
as in the standard Raytheon circuit, 
namely, C-1 and C-2, 2 mfd.; C-3, 8 
mfd.; C-4, C-5, C-6 and C-7, 0.1 mfd. 
However, the condensers should be de- 
signed for a working voltage of 750. The 
necessity of having conJensers designed 
and built for this working voltage is to 
take care of the high voltage which would 
be delivered if there were no load on 
the radio power unit, such as when the 
filament of the UX-210 power valve is 
not lighted. In fact, care should be ex- 
ercised that the filament of the power 
valve is always turned on“ while the 
“B” power is turned “on.” If the “B” 
power and filament circuits are under 
one control, this is automatically ar- 
ranged for; otherwise, peak voltages, 
even in excess of 750 volts, may be en- 
countered, severely straining the filter 
condensers, when the radio power unit 
is working on no load. 

The filament of the UX-210 may be 
operated from raw alternating current 
supplied by a separate transformer cap- 
atle of delivering a current of at least 
1.25 amperes at 7.5 volts. ; 

While the grid bias can be obtained 
for the power tube by means of a suit- 
able resistance drop, it is simpler to 
employ a tapped “B” battery with from 
28 to 35 volts in the grid circuit. Since 
there is virtually no drain on the battery, 
it should last for a year or more. 


Various voltage taps may be obtained 
by the use of suitable resistance units and 
by-pass condensers as shown in Figure 
1. The resistance bridge may consist 
of any one of several output resistance 
units now on the market for use with 
high-voltage power-packs. 

Remarkable volume, together with ex- 
treme depth and utmost realism, may be 
obtained through the use of the UX-210 
valve, operating with this double Ray- 
theon arrangement. There is ample volt- 
age available for operating a high-power 
resistance-coupled amplifier with the 


UX-210 power valve in the final stage. 


—LAURENCE MARSHALL 


The Life of Paper 
Condensers 


PAPER condensers do not last forever. 
They have a definite life based on their 
materials, construction and design, and 
on the use or abuse to which they are 
subjected. Mica condensers, by contrast, 
have a virtually non-ending life, due 
to the small load handled in proportion 
to the strength of the dielectric. 

The properly designed and constructed 
paper condenser, properly applied within 
its rated voltage, should last over a long 
period. Good paper condensers, for in- 
stance, are designed and constructed for 
a minimum of 10,000 hours of service 
at their rated voltage. In actual life 
tests these condensers usually last for a 
period corresponding to from 30,000 to 
60,000 hours of actual service. In 
normal use, a minimum life of 10,000 
hours represents ten years of typical 
radio service. 

There is no piece of electrical ap- 
paratus that is more susceptible to the 
evil effects of overload than the paper 
condenser. In fact, a 10 per cent over- 
load on the paper condenser cuts down 
the life by 50 per cent. If the voltage 
is doubled, the life is reduced to one- 
thirtieth of the normal life. 

In order to secure long life from the 
paper condensers used in any assembly, 
the condensers employed should be of a 
working voltage rating that is ample for 
the work to be done. It is even pref- 
erable to use oversized paper con- 
densers. Under no circumstances should 
undersized condensers be employed. 

—Harry F. Houck. 
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The Aero-Seven Receiver, which is being featured in the 
prominent radio magazines and newspapers, is a new tried 
and tested tuned R. F. circuit, incorporating the most modern 


radio improvements at a popular price. It is a distinct inno- 
vation in a tuned R. F. receiver, utilizing three stages of R. 
F. and three stages of resistance-coupled audio. ircuit is 
built around the famous improved Aero Universal Coils, with 
improved Amsco S. L. tuning 3-gang condenser, S-M single- 
control drum dial and the tried and tested parts of other 
famous manufacturers. Such names as Carter, X-L, West- 
inghouse, Aero, Amsco and Silver-Marshall assure you of a 
circuit that is the final word in perfection. 

Distinct features are: the new Hi-Mu tube at input and in 
R. F. stages, potentiometer control, higher amplification, 10- 
kllocycle selectivity and true single control, 

The Aero-Seven has a broadcast range from below 200 
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ERO-SEVER) 


RECEIVER. 


Utilizing 
New 340 
Tubes 

> 


Unique Features 


meters to over 550 meters (1500-500 kc) and requires no 
shielding as with the small! Aero coils, direct pick-up is 
negligible and coupling between coils is the very minimum. 
The coils are twice-matched at both high and low frequencies 
of the broadcast band, thus eliminating many difficulties in 
single dial control and overcoming one of the principle causes 
of disappointments. 

The adjustable compensators on the Amsco condensers 
facilitate the equalization of circuits, solving the major probe 
lem of tandem tuning. 

The extremely ener selectivity of the Aero-Seven circuit 
is due to the low resistance of the coils. The high voltage 
gain per stage, due to the extremely low loss construction, 
assures extreme distant reception and greatest volume and 
sensitivity is assured through the high efficiency of the coil 
windings. 


New and Unique Hookup 
3 Stages of Radic Frequency 
3 Stages of Audic Amplification 


The Aero-Seven has a new and unique hook-up that 
incorporates three stages of R. F. and three stages of 
Audio. There are two stages of tuned radio frequency 
and a special coupling stage, the secondary function of 
which is to prevent antenna detuning, thereby giving sin- 
gle control which is both theoretically and practically 
perfect. This independent antenna circuit is of a new 
and efficient design and employs a resistance connected 
between the antenna and ground inputting to the first 
Krid circuit. Five CX340 tubes are used—3 in the R. F. 
circuit, one detector and one in the audio. 

In the three audio stages, one 171 power tube is used, 
one 201A tube and the one CX340 tube in the input. 

The therefore, is different from the usual 7- 
tube R. F. circults, which variations contribute to its 
optimum selectivity, perfect quality and thrilling volume. 

The combination of all the various parts, the matching 
of the Aero Univerga] Coils, together with the Amsco 
compensating S-gang condenser, with true single control 
and potentiometer control, greatly simplifies operation 
and tuning, while adding efficiency to the circuit. 


First Use of New CX340 Tubes— 
1-6/2 Times Better 


Utilizin the new CX340 Cunningham tubes 
in place of the usual 201A, gives the Aero-Seven the dis- 
tinction of being the first circuit using this superior 
method. CX340 tubes are 1-6/10 times more effective than 
201A tubes, having a 5-volt filament and .25 amperes; 
Tlate, 180 volts maximum. In this receiver 90 volts is 
used constantly on the plate for the R. F. circuit. 
something seldom attempted but efficiently worked out 
here. It is a High Mu tube, having a high amplification 
factor (Mu-30) and is used both as a detector and as a 
radio and au amplifier. The Aero-Seven ts specially 
designed to operate with this new and better CX340 tube 
and the results secured will be @ pleasing revelation to 
you. It is surprising what tone and volume is s 
with a minimum use of current. 


Resistance Coupled Audio 


Amplification 


Resistance coupled audio amplification in tho Aero-7 
attains a quality of reprodurtion i in 
Other systems. It preserves the extraordinary quality 
consistently achieved by Aero-7’s 10-kilocycle selectivity, 


Get the Facts - MAIL NOW—»> 


AERO PRODUCTS, INC. 
1768 Wilson Ave., Dept.209, Chicago, U. 8. A. 


10 Kilecyeole 
Now a Real Fact 


Ten kilocyole selectivity is OPTIMUM Selectivity. It 
Means a receiver that tunes sharply enough to eliminate 
interference and yet does not tune so sharply as to cause 
distortion. It is the ideal tuning characteristic. Opti- 
mum tuning,” says the engineer, when he means a per- 
ect set. 

Why bother with anything but the best? Why put up 
with anything but 10-kilocycle selectivity, as represented 
in the Aero-Seven circuit? 

Due to the low-loss construction of the coils and con- 
densers in the Aero-Seven and the great selectivity intro- 
duced into the circuit itself, you get selectivity so sharp 
that you cannot get two stations at one time under pres- 
ent broadcast regulations, at the same time providing 
adequate frequency margin to prevent high cut off’’— 


Imagine what this means in perfect radio reception. 
Selectivity, the ability to time in clearly, sharply, 
without fear of disturbance in getting the station you 
want whenever you want it—that’s something every 
radio fan has long desired It is an actuality in the 
Aero-Scren—a feature that is necessary in an up-to cere 
circuit—a feature that you get in the Aero-Seren When 
you build it. 


New, Modern, Proved Features 
in Aero-Seven 


10 Biren e e PAR 

esistance coupled amplification. 

Uses new CX340 tubes instead of 2014. 
3 stages of R. F. 

3 stages of audio amplification. 

Extreme D-X reception. 

Potentiometer control. 

Silver-Marshall single drum dial. 


True single control. 
Aero Coils are twice matched at See article 
both high and low fre- in this issue 


quencies. 
Amsco adjustable condensers. 
Carter resistances. 
Westinghouse Foundation Unit. 


X-L Posts. 

High quality parts throughout. 17 se send me 

Range. below, 200 ‘to abore 550. Dept ®7> Enel find 10c for ae eee data 
meters (1,500- ). : gms. : 

Low loss characteristics throughout. Dear Sirs ints, assembly Pee Seyen Receiver 
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Perfectly compensated—variation in antenna circuit 
doesn’t affect it. 

Wiring underneath sub-panel. 

Simple construction. 

Easy to build in quick time. 

The most popular-priced 7-tube circuit. 


The Aero-Seven-tube Receiver assures you of the very 
latest in radio. It has everything—beautiful tone, 10 
kilocycle selectivity—extreme long range and a volume 
at your command that can be raised to music-hall pro- 
portion or lowered to slumbering whispers. The perticu- 
larly meritorious application of resistance coupling creates 
a most remarkable tone. It gives you a receiver that 18 
in a class all its own—a real conqueror of space—a com- 
panion that you can depend upon absolutely in any 
emergency. It delivers quality that is quality, and yet 
m construction is so low in cost as to be almost unbe- 
vable. 


An Opportunity for Set Builders 


The set builder will find the Aero-Seven a most 
profitable receiver to build. It is an extremely simple 
circuit—efficient, high grade and having a record of ex- 
Ceptional performance. It could hardly be duplicated 
@ factory-built set at double the cost. 

ou can make big money building this set for your 
friends and get a real ‘‘kick’’ out of it yourself. 

Complete parts, drilled and engraved panels and founda- 
tion units are being distributed through the jobbing trade 
and are available at leading radio stores everywhere. If 
your dealer cannot supply you, order direct giving your 
1 name and we will see that you are supplied 

A full-size working blueprint and booklet of assembly 
and operating instructions with complete data is fur- 
nished, which makes it both practical and easy to build 
this circuit quickly. Build yours early—get the jump on 
the other fellow. 

Get the facts. 
this valusble booklet. 


Mail the coupon and 100 stamps for 
Send today—NOVW | 


Chicag®. 


Associated Manufacturers—Amsco, Aero, Carter, Westinghouse-Micarta, Silver-Marshall, X-L 
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Build Sets 


a wee 
CET INTO RADIO GAME 


Let us show you how to make money 
in your spare time building Infra- 
dyne receivers. The sale of one set 
with accessories nets you a sub- 
stantial profit. The new 1928 Model 
DX Infradyne will be the season’s 
winner. 


PROFITABLE, FASCINAT- 
ING WORK. START NOW! 


Get going now — let us send you 
complete circulars outlining our en- 
tire system. Anybody with ordinary 
mechanical ability can profit from 
this new method. 


THE SEASON HAS OPENED 


August Ist is the opening date of 
the new radio season. Long dis- 
tance reception will be good this 
year. You can make Infradyne 
demonstrations now and outperform 
any set on the market. 


GET OUR PLAN NOW 


The plan is ready for you—now. A 
post card will bring complete details. 
Be the first man in your town to 
get into the INFRADYNE business. 
Don't delay! 


RADIO CONSTRUCTORS 
CORPORATION 
Dept.PR, 357 12th St., Oakland, Cal. 
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ConpuctTep BY DR. E. E. FREE 


Timing Racers by Radio 

ProFEssor A. V. HILL, distinguished 
physiologist of the University of Lon- 
don, now lecturing at Cornell University 
at Ithaca, New York, has contributed 
to American athletic sports both some 
new devices and some new ideas. 
Among the devices is a novel apparatus 
for timing the races, not only at the 
finish, but at as many points as de- 
sired along the course. This is done by 
an electric method, depending essen- 
tially upon radio waves. 

Among Professor Hill’s new ideas is 
one that the performance of a racer, 
and the record that he can make, will 
be determined not by any such indefi- 
nite factors as “will-power” or endur- 
ance,” but by the facts of physiological 
chemistry—especially by the ability of 
the racer to supply oxygen to his rapidly 
breathing muscles during the race. 


For several years Professor Hill has 
been studying this matter of the ex- 
penditure of oxygen in the muscles dur- 
ing exercise. The details of the re- 
search lie outside the scope of this 
Department, but it may be said, in 
briefest outline, that the essential thing 
is the formation and disposal of a chemi- 
cal called lactic acid—the same acid that 
is formed in milk when it sours. This 
lactic acid is produced in the muscles 
during exercise. It is disposed of by 
being oxidized, the necessary oxygen be- 
ing supplied by the blood. There is also 
a muscle “food” material, named gly- 
cogen. This must be supplied; the lac- 
tic acid must be removed. 

The bodily machinery for doing these 
things includes the heart, the blood, the 
lungs, probably certain glands, and so 
on. For details, the interested reader 
must consult Professor Hill’s numerous 


ge 


* 7 
- r 
< - 


` . 

A 
SS 
0 N 


G 
r 


NO RADIO UNIT 
IS ANY BETTER 
THAN ITS COIL 


rr — 


The performance of Battery Elimi- 

nators, Audio Transformers, Loud 

Speakers, and all other Radio Units is 

in exact ratio to the efficiency of their 

windings. It’s the Coil that does the i 8 

work! J. P. Troy, Ithaca 

Nearly all leaders in radio and radio HOW ELECTRIC WAVES ARE USED TO MEASURE THE 


arts use Dudlo Coils because they 
know their superiority. 


— 


Dudlo Manufacturing Corporation 
FORT WAYNE, INDIANA 


SPEED OF ATHLETES 


The runner carries a small magnet, sewed into his clothes. As he 

passes each of the wired frames alongside the track the inductive 

action of the magnet produces a pulse of current in the wire. These 

pulses are registered on an electric chronograph to which the con- 

necting wires run. In tlie center, with the notebook, is Professor 

A. V. Hill, of London, who khas- been experimenting with this addavatus 
at Corne'l University, Ithaca, New York. 
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papers, mainly in the Proceedings of the 
Royal Soctety (London), or some recent 
textbook on physiology.* 

The Department of Chemistry of Cor- 
nell University, presided over for many 
years by the distinguished American 
chemist, Professor L. M. Dennis, has 
the good fortune now to possess the 
Baker Fund, the purpose of which is 
to bring to America, at intervals, dis- 
tinguished foreign scientific men who 
become for a time guest professors and 
lecturers at Cornell. Professor Hill is 
here as one of these scientific visitors. 
While at Cornell he has been extend- 
ing his work on muscles and other bod- 
ily structurest and has put his ideas 
to the test of practice with members 
of the Cornell track team and with other 
athletes of.the university. 

To readers of PopuLarR Rapio the 
most interesting part of Professor Hill's 
American investigations will doubtless 
be the methods devised for timing the 
exact speed of a runner between any two 
selected parts of the course. 

The usual methods of a tape stretched 
across the course cannot be used, ex- 
cept at the end of the race, without in- 
terfering with the runner, nor are such 
methods accurate enough for the timing 
of speed over short portions of the whole 
race. Human observers, stationed along 
the course with stop-watckes, cannot be 
depended upon for very small time dif- 
ferences. Errors by the observers are 
always probable, and there is the “reac- 
tion time“ needed by each observer to 
see the runner pass and to press the stop- 
watch, all of which must be taken into 
account and corrected for. An electric 
method is far better. 

The electric system installed for Pro- 
fessor Hill’s experiments at Cornell is 
shown in the accompanying illustration. 
Frames, like loop antennas for radio 
use, are set up alongside the path which 
the runner will traverse. The passage 
of the runner affects, momentarily, the 
constants of such a loop circuit. This 
may be registered as an electric signal 
on recording apparatus at any convenient 
point. 

Although the records actually obtained 
by Professor Hill were made with an 
ordinary direct- current galvanometer, it 
is obvious that any one of many meth- 
ods of detecting and recording the in- 
ductive disturbance of the passing run- 
ner might be used. Body capacity ef- 
fects are perhaps the easiest ones. 


— 


'The best recent text, in English, is Prin- 
ciples of Human Physiology,“ by the late Pro- 
fessor Ernest H. Starling. Fourth edition, 1926, 
1074 pages, Lea and Febiger, Philadelphia, 
Penna. A good account of recent investigations 
on the physiology of muscular action will be 
found also in Recent Advances in Physi- 
ology,” by C. Lovatt Evans. Second edition, 
Pen Blakiston’s Sons and Co., Philadelphia, 


t His success in measuring the exceedingly tiny 
amounts of heat emitted by a living nerve when 
a nervous message passes over it was described 
by Professor Hill at the meeting of the National 
Academy of Sciences at Washington, D. C., in 
April, 1927. See Science (Lancaster, Penna.), 
volume 65, page 452 (May 6, 1927). 


OWERIZER 


Reg. U.S. Pat. Office 


The Genuine Socket Power” 


Will Make a 
De Luxe Electric Set 
Out of YOUR Set! 


POWERIZER will give ANY set the famous POWERIZER 

tone and faithful reproduction—obtained by a UX 210 for 
the last stage—plus genuine, complete ABC elimination by 
using UX 226’s and one UY 227, the new AC tubes. POWER- 
IZER gives a tone to any radio set that is equal to that in 
expensive de luxe sets and the finest electric phonographs. 
POWERIZER strikingly improves tone quality and gives 
ample volume for dancing, concerts, etc. Your dealer will 
gladly demonstrate POWERIZER in your home, on your 
own set. 


There is a POWERIZER for every set . . for YOUR set. 
Insist on HEARING it! 


For Your 
Radiola 20 


PXY Radiola 20 gives genuine 
ABC power supply and the mar- 
velous POWERIZER tone to the 
Radiola 20. Uses NO batteries, 
liquids or paste. Made complete 
in a compact, beautifully finished 
container. Draws between 40 and 
50 watts only when set is on. 
Uses 280 as rectifier and 210 as 
amplifier. Complete harness and 
adapters included in output. 
List without tubes....... $59.00 
With UX 280 and UX 210 73.00 
(3-UX 226’s, 1-UY 227. 515.00) 
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For Your 


Atwater Kent 


PXY A-K gives genuine 
ABC power supply and the 
marvelous POWERIZER 
tone to any Atwater Kent 
set. Except for simple 
electrical differences, this 
model is very much like 
the one above. 


List without tubes. $60.00 
With UX280 and 
DP 74.00 


There are four other POWERIZ ER models. PXY-1 gives the famous 
POW ERIZ ER tone and ABC supply. PXY-2 gives ABC supply and 
two stages of audio amplification. PX-2 is a socket power two stage 
Power Amplifier with ABC supply for its own tubes. P-1 is the still 
popular POWERIZER of a season ago. 


JOBBERS AND DEALERS: 


Write us TODAY for folder 1009-PR, “Real ABC Socket 
Power with Real Tone.“ It contains much information 
that will make money for YOU this season. 


Licensed by Radio Corporation of America 
and Associated Companies 


RADIO RECEPTOR. CO., Inc. 
106 Seventh Avenue New York City 
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LIKE A LONG ARM! 


Tune out a poor program and 
bring in a good one — without 
leaving your easy chair. Only 
tuning unit of its kind. 


“ly REMOTE CONTROL 
aime. RADIO TUNING 


A | | 


Easily at- 

tached to 

any single 

dial receiver 

with remov- 

able dial by 

removing old dial and attaching 
Remote Control adapter plate. 


Mechanical Model 
Electrical Model 


Write for illustrated descriptive 
circular 


Algonquin Electric Co. 
245 Fifth Avenue, New York City 


Licensed by Rider 
Radio Corporation. 
Pats. Pending. 

Patented 5-2-'16. 
Patented 7-27-26. 


Like 
Magic! 


“Phasatrols” 


Reg. U. 8. Pat. Office 


A true balancing device for 
Radio frequency amplifiers 


Price - - $2.75 


You can’t enjoy your radio if 
you continually hear oscillation 
noises and squeals. Install Phasa- 
trols—they end oscillations just 
like magic. 

This marvelous device not only 
checks oscillations, but it elimi- 
nates distortion and interference 
to nearby sets as well. 


Install Phasatrols yourself— 
its easy. Ask your dealer today. 


Write for free hook-up cir- 
cular for any set or circuit. 


Dept. 58A, 175 Varick Street 
IN New Ycrk, N. Y. 
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WHERE THE PENDULUM TIMES THE TUNING FORK 


The fundamental standard of audio-frequency provided by the new 
work at the Bureau of Standards is a short pendulum which swings 
inside a vacuum in the small case resting on the brick pillar and 
marked 2 in the photograph. At the right of this is the case, marked 
3, containing the photoelectric cell. The figure 4 indicates the oscil- 
lograph by which the records of fork and pendulum are combined, 
and 5 marks the camera which photographs the joint record. 


Taming the Tuning Fork 


ALTHOUGH several standards of audio- 
frequency are available, the most con- 
venient remains the tuning fork. It is 
interesting to record, therefore, that the 
Sound Section of the United States Bu- 
reau of Standards has perfected a 
method of comparing the frequencies of 
tuning forks with that of a swinging 
pendulum, with an accuracy involving a 
probable error of less than one part in 
40,000. The results are published by Mr. 
Philip P. Quayle,* of the Bureau, already 


„A Note on the Measurement of Small Time 


Intervals,’ by Philip P. Quayle. Journal of the 
Franklin Institute (Philadelphia, Penna), vol- 
ume 203, pages 407-412 (March, 1927). POPULAR 
Raplo is indebted to Director George K. Burgess, 
of the Bureau of Standards, for further informa- 
tion concerning Mr. Quayle's investigations, as 
well as for one of the photographs reproduced 
herewith. 


Underwood 


well known from his work, two years ago, 
in photographing the flight of bullets. 

A freely swinging pendulum, like the 
pendulum of a clock, is probably, as Mr. 
Quayle remarks, “the most accurate 
timekeeper known at present.” With 
proper precautions as to swinging in 
vacuum, the elimination of outside 
forces and vibrations, and so on, such 
pendulums are used not only for the 
precise clocks of the astronomical ob- 
servatories, but for the determination 
of gravity and for many other physical 
and chronological purposes. Ordinary 
pendulums swing, however, in a period 
of from one second to a fifth of a 
second, or only a little less. The com- 
parison of these relatively slow vibra- 
tions with the two hundred or three 


n N fi 28 


WHERE FLYING BULLETS HAD THEIR PICTURES TAKEN 


Mr. Philip P. Quayle, who recently perfected the Bureau of Standards’ 
method of comparing the vibrations_of a tuning fork with the swings 
of a pendulum, attracted attention’ Some months ago by photograph- 


ing bullets shot from d gun. 


This phOtO rap shows him with the 


camera which accomplished this remarkable feat. 
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hundred vibrations a second of the usual 
tuning fork offers great difficulties. 
Tuning forks are used, in turn, to stand- 
ardize other rapidly vibrating systems, 
like musical instruments or low- 
frequency oscillators. That is why it 
is so desirable to have a precise way 
of comparing the rate of a tuning fork 
with the slower, but more dependable, 
pendulum. 

This is what Mr. Quayle and his asso- 
ciates in the Bureau of Standards have 
accomplished. A standard pendulum, 
of the type used by the United States 
Coast and Geodetic Survey for the de- 
termination of gravity, was allowed to 
swing back and forth between a source 
of light and a sensitive photoelectric 
cell of the potassium-hydrogen type 
manufactured by the General Electric 
Company. Each interruption thus cre- 
ated in the light beam produced a stop- 
page of the electric current through the 
photoelectric cell. This electric effect. 
after amplification by vacuum-tube am- 
plifiers, was impressed on the record of 
an oscillograph, which was also record- 
ing the vibrations of the tuning fork. 
This photographed on the same film a 
record of the pendulum strokes and a 
record of the vibrations of the fork. 

Thus the number of fork vibrations 
between each two swings of the pendu- 
lum could be determined with a high 
degree of accuracy, providing what is 
probably the most accurate, as it is 
certainly the most direct, method of 
comparing them. 


An Innovation in Vacuum 
Valve Construction 

ONE of the few real innovations in 
the fundamental design of vacuum tubes 
is mentioned in a recent issue of the 
English scientific periodical, Nature.“ 
This is the reported use, by the British 
Navy Department, called the “Admir- 
alty,” of transmitting vacuum tubes the 
bulbs of which are made of fused silica 
instead of glass. 

Silica is another name for that same 
quartz or rock crystal which is now so 
much used to make mercury arc lamps 
and other devices for producing ultra- 
violet light. Silica is transparent to 
these rays, as well as to heat rays, and 
possesses the other property valuable for 
use in vacuum tubes, that it can be highly 
heated without fusing or cracking, as 
glass does. A silica vacuum tube for 
high-power transmitting duty may be 
operated, therefore, at a much higher 
temperature than is possible for one 
with a glass bulb. Blasts of cold air, 
or even of water, may be directed 
against the outside of the hot silica, 
for cooling purposes, without danger of 
a crack. The transparency of the mate- 
rial for heat rays also assists cooling. 

At a meeting of the Institution of 


*In a news note on page 757 of the issue for 
May 21, 1927, volume 119. 


Complete Par 
in stock 


sells the parts exactly as 

] * specified by the designers 0 
K the circuits. We make í 

1 


substitutions. Every part 
our LC-28 KIT is exactly as used by! 
Cockaday in his laboratory model. 


We have built up a national reputation 
through our service on kits and special ap- 
paratus. By purchasing your kits from WRS 
you not only assure yourself of the correct 
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discount but save many dollars through delays 

in obtaining the parts from a dozen different 
l 

i 


crs. 


] hy] 


Be sure to write 
for our new cata 
log and discount 
sheet listing the 
newest and latest 
circuits, sets and 
accessories. 


WRS is exclusive 
distributor for the 
Aluminum Panels 
LC-28 circuit. 
18 and Job 
Write for 
proposition. 


Wholesale Radio Service Co. 


6 Church Street, 


RADIO SETS 


—in your spare time 


Learn how to build and repair radio sets. 

The Association will train you—start 
you out in business if you wish. Be the radio 
doctor of your community. $3 an hour up- 
wards easily made. Radio offers you a big 
money-making opportunity right now. 


Jie the Radio Association of America. 


Earns $500 in Spare Hours 


“I have at last found myself, writes Lyle 
Follick, Lansing, Michigan. “I have already 
made over $500 building radio sets after work- 
ing hours.” Werner Eichler, Rochester, 
N. Y., writes, “I have made over $50 a week 
in my spare time. 

Our members are starting radio stores, in- 
creasing their salaries, securing better posi- 
tions, earning big money for the most enjoy- 
able kind of spare-time work. 


What a Membership Means 


A membership in the Radio Association of 
America gives you the most up-to-date and 
thorough training in the Science of Radio. 


You're taught how to build and repair all 


BUILDING p> 


Vide > Tee 


New York City 


Ga ) 
ROBERTS 


HiQ 


kinds of sets. You receive the privilege 
buying parts at wholesale prices. 
You're helped to make money. 


Join the Association Now 


If you're interested in Radio for either 
pleasure or profit, join the Association with- 
out delay, because we have a plan whereby 
your membership may not—need not—cost 
you a cent. Only a limited number of these 
memberships are acceptable. Write now for 
details. Write before it’s too late. 


_ This Association has prepared a beautiful book that 
gives figure-facts regarding the profit possibilities of the 
Radio Industry, the purpose of the Association, and the 
details of the Special Membership Plan. 


Mail This Coupon 
2S eae SSS SSS ee ens gen Ge sw E & & 
RADIO ASSOCIATION OF AMERICA 
Dept. PR-9---4513 Ravenswood Ave., Chicage 


Send me your book and details of Special Mem- 
bership Plan. DG ef 
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closed and can’t spread. No more 
socket trouble to shoot! 


After all, a socket’s only job is 
to provide a perfect contact. The 
Eby three-point wiping spring 
contact is the most scientifically 
perfect type known. 


Easy to mount above or below 
Bakelite, Wood or Metal. 
© 


| and Much Better 
: 


Specified in numerous popular 
circuits. 


List Price 40c 
Tue H. H. Esy Mrd. Co. 


INCORPORATED 


4710 Stenton Ave. 
Phila., Pa. 


Makers of Eby Binding Posts 


—~ 9 1 
QUALITY IBS 


Pover 5 aaa Chokes 
—insist on Dongan 
It’s a “power year.” Whatever t 


of A. C. or Rectifier Tube you select 
for power unit operation insist on 
Dongan Transformers and Chokes. 
Write for full information on trans- 
C. Filament Tubes. 


formers for new A 


Power 
Transformer 
No. 3591 


Used with 350- 
400 


ngi a 5 
satis 

etic BC 
eliminator. Spe- 
cify make of tube 
vou will use. 815 List 


Choke 
No. 3584 


Used together 
with above trans- 
former and 350- 
400 m. a. rectifier 
tubes. 


$15 List 


If your dealer cannot supply you send 
check or money order to factory direct 


DONGAN ELECTRIC 
MANUFACTURING COMPANY 
2983-3001 Franklyn St. Detroit, Mich. 


„ TRANSFORMERS o MERIT for FIFTEEN VEARS 


> 
| 
The prongs are completely x] 
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IOWA CORN O- 


SUNSPOTS 


Mean curves for 1511-1925 I nelusive 


SUNSPOTS 


LE 4 4 6 3 
YEARS FROM SPOT MINIMUM 


From Popular Astronomy 


76 72 


THIS CURVE CAN SERVE FOR STATIC AS WELL AS CROPS 


Records analyzed by Professor C. C. Wylie, of the University of 
Iowa, show how the yield of corn from Iowa farms varies with the 


number of sunspots visible on the sun. 


When there are many sun- 


Spots, the crop is poor; when there are few, it is good. The dotted 

line, instead of indicating the corn crop, might be used, equally well, 

to indicate the quality of radio transmission, for static increases with 
the sunspots as the corn crop decreases. 


Electrical Engineers in London on May 
4, 1927, Messrs. H. Morris-Airey, 
G. Shearing and H. G. Hughes are re- 
ported to have described a series of 
these new high-temperature tubes con- 
structed in this way, as well as a method 
of sealing in the electric connections 
with metallic lead, applied to the silica 
as a molten liquid and allowed to cool 
—almost a soldering method. 


The Effect of Static on 
the Corn Crop 


THE influence of sunspots on static 
is well established; for the internal con- 
dition of the sun that produces the spots 
also disturbs earthly weather and in- 
creases the number of the atmospheric 
electric sparks and lightning flashes 
which so annoy the radio listener. Sun- 
spots are being blamed nowadays for 
almost everything else, from epidemics 
to wars; apparently not because there 
is any real evidence connecting them 
with such catastrophes, but merely be- 
cause something must be held respon- 
sible and the sunspots are visible and 
undefended. 

Amid this haze of loose statement it 
is important to distinguish, as the real 
facts come to light, any earthly circum- 
stance with which the solar conditions 
seem to have indubitable connection. 


One of these, as might be expected. 
is the weather. 

A new instance is the relation, recently 
unraveled by Professor Charles Clayton 
Wylie, of the University of Iowa, and 
his students, between the sunspot cycle 
and the yield of corn on an average 
acre of Iowa farm land.* 

During the thirty-three years between 
1892 and 1924, the years of minimum 
sunspots are clearly marked as years 
of unusually good yields of corn. Con- 
versely, the high parts of the sunspot 
curve are times when the corn crops 
have averaged poor or below normal. 
The relation is due, Professor Wylie 
feels, to a temperature effect. Com- 
parison of the weather records shows, 
he reports, that years of many sunspots 
tend to be years of average low tem- 
perature. In years of few spots the 
summer temperatures are somewhat 
higher; the corn grows better and crops 
are larger. Although crops and static 
lack the direct relation of effect and 
cause, it is probably safe to say that 
the summers in which the Iowa farmer 
finds his radio set staticly afflicted are 
apt to be also the summers in which 
his annoyance will be increased by a 
shortage in the yields of his cornfields. 


* “The Solar Cycle in Temperature and in 
Crops.’ by Charles Clayton e Popular 
Astronomy (Northfield, Minn.), volume 35, pages 
253-250 (May, 1927). 


An Amplifier of Unique Design 


A constructional article on an amplifier that embodies 
the ideas of Manfred von Ardenne, the youthful Ger- 
man expert on low-frequency amplification, will be a 
feature of the October number of POPULAR RADIO. 
Resistance-coupled amplification is employed in a 
way that gives an amplification equal to transformer 
coupling. In addition, the amplifier is one of the 
most compact units of its kind ever designed. 
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OW. 


Everyone Interested in Radio 


will find a wealth of surprising bargains tn the best radio parts and accessories 


in this NEW HAMPTON-WRIGHT RADIO CATALOG 


JUST off the press, and crowded with the well-known products FOR 1927 AND 1928 


of the world’s greatest radio equipment manufacturers, the new 
number of the 1927-28 Hampton-Wright Radio Catalog offers 
hundreds of unexcelled bargains to every person in the United 


States interested in radio. 


In this new and enlarged catalog, radio values are offered 1 a 
which you cannot afford to overlook—whether you are a dealer, 1 ay BI de 
a professional set-builder, or an enthusiastic fan. Indianapolis, Ind. 


Send for this new “Book of a Thousand Radio Bargains,” and Dear Sirs: Please send me your new 
see why our growing thousands of customers are making Hampton- radio catalog, full of bargains in parts 
Wright’s size and reputation outstanding in the radio world. and accessories. 


This is going to be our greatest year—take advantage of it! 


HAMPTON-WRIGHT 


Darmody Building 
Indianapolis Indiana 
“Keeping Pace With Radio“ 


NEW DONLE TUBES 
With Low Temperature Filaments 


H. P. Donle has developed a line of tubes as revolutionary as his 
“Sodion” contribution. 


The outstanding characteristics of these tubes are: 


Burn with an almost black filament 
Possess high emissivity 

Not sensitive to gas 

Practically non-microphonic 


BSS! ͥͥͥ ͥ⁴ Ahh ee ha ³ ae Se aa ees List Price $4.00 


This tube is superior in sensitivity to any of the alkali metal group or other “‘super-sensitive’’ tubes, 
and is free from “hiss” or extraneous noises. 


DP 71—Power Tube (180 volt plate current) ....... 0... ce cece cee teeta List Price $4.50 


This tube is far superior to any tube that has yet appeared, in the amount of current delivered to the 
loudspeaker with a given applied signal strength. 


DR 4—Full Wave Rectifier Tube.......... 0... ccc ee cece eee ee ences List Price $4.50 

DP 10—Power Tube (450 volt plate current iu List Price $6.00 
Both these tubes will give longer life and greater efficiency, due to the high emissivity at low tem- 
perature. 


Warford Electric, Inc. 42 Whitehall Street New York 
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Latest advanced 
circuit. All-steel 
chassis, totally shielded. Balanced 
parts of best quality. Marvelous power 
and selectivity. Gets the long-range 
stations as clear as a bell. One-dial 
single control. Encased in cabinet of 
fine finish and rare beauty. Here is a 
value unsurpassed in the realm of 
radio—just one of the mighty bar- 
gains listed in my new catalog. Get 
full details before you buy any radio. 
An unsurpassed value— just one of 
our many mighty bargains. 


FREE Catalog, Log 
and Call Book 

It’s just off the press! 
Chock-full of radio’s latest 
and best 1928 developments. 
132 pages of real radio in- 
formation. Lists all the 
latest receivers, elimina- ° 
tors, chargers, speakers, kits, parts, 
etc. All the radio stations and newly 
assigned wave lengths. A regular 
encyclopedia of Radio information. 
And it’s Free! Send for your copy 
today. 


AMERICAN 
AUTO & RADIO MFG. co. 


Harry Schwartzberg, Pres. 
Dept. 202, American Radio Bidg., Kansas City, Ms. ` 


for 
power circuits 


It has become 


standard practice to 
use 


Parvolt Wound 
Condensers 


in circuits which 
quickly break down 
ordinary by-pass or 
filter condensers. 


You will find that 
the same character- 
istics of accuracy, 
high direct current 
resistance, and the 
ability to give con- 
tinuous duty at full 
rated voltage, make 
them desirable in 
circuits where even 
a poor condenser 
might “get by.” 


THEACME WIRE COMPANY, NEW HAVEN, CONNECTICUT 


PARVOLT 


WOUND CONDENSERS 


6131-4 


Short-Wave Radio for the 
Treatment of Disease 


One of the most remarkable scien- 
tific developments of recent months is 
the enormous increase in the use of 
radiations of one kind or another in the 
treatment of disease. The ultraviolet 
ray, well known to readers of the De- 
partment as merely a variety of light 
wave slightly shorter in wavelength than 
the visible kinds of light, is now an all 
but universal tool in hospitals and 
sanitaria. 

Almost as much use is being made 
of the infra-red rays— light rays which 
are longer than the waves of visible 
light, just as the ultraviolet rays are 
shorter. The latest development, still 


experimental but interesting, is the use 


of very short radio waves, approximately 
eight-tenths of a meter in wavelength, 
on patients suffering from disease. 

The experiments with these waves are 
being conducted at the Institute of 
Actinology, in Paris, where the Director 
of that Institute, Dr. Jean Saidman, has 
installed many kinds of apparatus for 
the production and test of different 
varieties of radiation.* The eighty- 
centimeter radio waves are produced by 
a small vacuum-tube oscillator not es- 
sentially unlike the well-known short- 
wave oscillators used by radio experts 
both in France and in America. The 
output of this oscillator is discharged 
from a small loop of heavy copper tub- 
ing and may be focused on the pa- 
tient by a suitable reflecting mirror. If 


* Information from the Delano Service, Paris. 
The equipment and work of the Institute of 
Actinology are described briefly in the British 
. of Actinotkerapy (London), May, 1927, 
page 31. . 
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From a photograph made especially for POPULAR Rano by Delano, Paris 
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desired, the radio energy may be con- 
centrated on a single part of the pa- 
tient’s body, such as an arm or a leg, 
by surrounding that member with a coil 
of wire or of copper tubing like that 
used on the oscillator itself. 

From the information now at hand, it 
is not apparent how the new procedure 
differs in physiological essentials from 
the so-called “diathermy” processes, in 
which electric currents of high fre- 
quency, not much less than those corre- 
sponding to the eighty-centimeter waves, 
are fed into a selected portion of the 
body. Whether or not these high- 
frequency currents have special electric 
effects is unknown, but they certainly 
have heating effects. It is to this local 
heating of the affected tissues that most 
of the physicians who are experimenting 
in this field of endeavor ascribe the 
benefits obtained. 

In the standard diathermy methods 
the electric waves are applied as cur- 
rents, not as radiation. Furthermore, 
the electric frequencies employed are 
by no means pure, often including 
waves of many different frequencies 
mixed together. It is conceivable that 
a pure, eighty-centimeter wave, applied 
as radiation rather than as actual elec- 
tric current, may have unexpected physi- 
ological effects. It is excellent that the 
matter is to be tried. 

In this entire field of the effects of 
radiations on the human body there is 
a dearth of information about pure ra- 
diations. The so-called ultraviolet rays 
which physicians use are not pure rays 
of this variety, but consist of varying 
amounts of the ultraviolet radiation 
mixed with much larger amounts of vis- 
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TESTING CURATIVE POWERS OF SHORT RADIO WAVES 


This short-wave oscillator, discharging waves approximately eighty 
centimeters long, will be used by Dr. Jean Saidman, of Paris, to test 
the possible effects of these waves on Sick persons and on the human 
body generally. The radiation is emitted by the horizontal loop of 


copper tubing in front of the vacuum tube. 


Metal wires behind the 


wooden frame reflect the waves toward the patient, seated in front 


of the oscillator loop. 
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ible light. The infra-red rays are simi- 
larly impure. Scientific precision has 
seldom been attained, either in clinical 
treatment or in laboratory experimenta- 
tion. It is extremely probable that ob- 
served effects ascribed to one kind of 
radiation may be due, in fact, to other 
kinds that were also present. It is as 
though the physicians endeavored to dis- 
cover the effects of some new drug by 
mixing together all of the drugs from 
one shelf in the drug-store and guessing 
at which one of them was to be held 
responsible for the effects of the 
mixture. 

Perhaps the most dangerous feature 
of this situation is that it has opened 
a door for quackery. When orthodox 
physicians do not really know what kind 
of ray is producing the curative effects 
that they observe, there is room for un- 
scrupulous quacks to claim impressive 
knowledge which they do not possess. 
That is one danger to be guarded against 
in public mention of the use of the 
new eighty-centimeter waves by Dr. 
Saidman. This is an experimental use, 
admirable because it attempts, for the 
first time, to see what the physiological 
effects of a reasonably pure electric ra- 
diation really are. It emphatically is 
not something to be copied by the quack 
who knows neither radio nor physiology, 
merely because such words as radio now 
impress the ignorant or because the 
shurt-wave oscillators which produce 
these eighty-centimeter waves are spec- 
tacular bits of machinery in the stage- 
dressing of quackery. 

To his experiments on the real func- 
tion of these one-frequency short radio 
waves Dr. Saidman proposes to add ex- 
periments on pure radiations in the ul- 
traviolet, infra-red and visible fields. To 
produce these pure radiations of any se- 
lected wavelength, he has constructed 
what is said to be the largest spectro- 
scope in the world. Its prisms are 
nearly ten inches in face and will pro- 
duce a spectrum of visible and invisible 
rays encrmously more powerful than is 
possible with. ordinary spectroscopes. 
Glass prisms cannot be used, as glass 
is opaque to many of the rays which 
it is desired to test, including the ultra- 
violet ones. Dr. Saidman’s prisms are 
made of quartz plates, but are hollow, 
the interior being filled with water. It 
would be better to use large prisms of 
solid quartz or rock crystal, this mate- 
rial being fully transparent to all of the 
rays involved. Dr. Saidman believes 
such large, solid prisms of quartz to be 
unobtainable, but this is no longer the 
case. Thanks to some recent techno- 
logical developments in America, a 
spectroscope with solid prisms almost as 
large as Dr. Saidman’s hollow ones is 
now under construction. POPULAR RADIO 
hopes soon to be able to report further 
details of progress in this branch of 
electrical science. 


Stil 


in Audio Transformers 


178 EMMET STREET 


the Standard 


of Excellence 


The AmerTran DeLuxe 
for 1st and 2nd Stages $10.00 each 


MONTH after month speeds the de- 
velopment of new radio units. Yet 
today the AmerTran DeLuxe is still the 
measure used to judge transformer quality. 
Time has only broadened its acceptance as 
the faithful amplifier of natural quality. 


Research and test laboratories—some of 
the best known in the country—use the 
AmerTran DeLuxe, as it comes nearest in 
their opinion to perfection in this type of 
apparatus. Structural ruggedness has made 
the AmerTran DeLuxe stand up in the cli- 
mate of Central America. It has proved it- 
self under all conditions. With the proper 
tubes and loudspeaker, and clear signals 
from the detector tube, these transformers 
will produce the truest quality with most 
volume. 


Write for information on building power, supply 
devices and booklet, “Improving the Audio Amplifier. 


AMERICAN TRANSFORMER CO. 
NEWARK, N. J. 


“Transformer Builders for Over 26 Years’’ 


Other AmerTran Radio Products: 


Type PF52 Power Transformer Type H-67 Filament Heating 
Type PF281 Power Transformer 3 5 T 400 
: merTran Resistor Type 
for filament plate supply with AmerChokes Types 854, 709 and 
new tubes 418 
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Standard parts and 


equipment at money-saving 53 o 
e Ae ee e MOMAEMCATOP 
prices, with discounts that show — 
— 
eee 


you a real profit. Electrical Pho- 


. 


nograph—pick-ups—latest kits! 


New A C tubes and transform- 


il 


ers—parts for any circuit— Wiican Madina Lubi 


A DIAGRAMMATIC VIEW OF THE RECEIVING END OF 
TERMEN’S TELEVISOR 


The radio receiver is at the right, its impulses acting to tilt the small, 
moving-coil mirror in the lower left-hand corner of the diagram. 
The percentage of the light ray which passes the two screens is deter- 
mined by the angle of tilt of the mirror. The numerous small mirrors 
mounted on the revolving disk then reflect the varying light intensi- 
ties onto the screen at the left to make the units of the scene. The 
motor runs synchronously, with a similar motor at the transmitter 
carrying a similar mirror-studded disk. 


power audio equipment—short- 
wave supplies—they are all in 
our big new 1928 Catalogue. 
Write for it today, with discount 
sheet. 12-hour shipment guar- 


anteed. 


204 North N 


Uy 
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Shielded Tuned, nate Transformer, 


SICKLES 


Diamond-Weave Coils 


The new Sickles Shielded Tuned 
Radio Transformer prevents 
both outside and local interfer- 
ence. It is remarkably com- 
pact, sharp-tuning, sturdy. 


Sickles Diamond-Weave Coils 
have established an enviable 
reputation for low distributed 
capacity, low dielectric losses, 
and large range of frequency 
with small variable capacity. 
The ideal coil for the Na-Ald Local- 
ized Control Tun Unit and the 
Na-Ald Truphonic bly. 
There are Sickles Diamond-Weave 
Coils for all leading circuits. 


THE F. W. SICKLES CO. 


134 UNION STREET 
e af MASS. 


No. Coil Price 

30 Shielded Transformet $2.00 each 
24 Browning-Drake 7.50 aet 
18A Roberts Circuit 8.00 set 
25 Aristocrat Circuit 8.00 set 


SEL ST.LOUIS, MO. 


A New Russian “Televisor” 
Enters the Field 


ONE of the limitations of the Tele- 
phone Company’s process of television, 
reviewed elsewhere in this Department 
this month, is that it is not suitable, at 
present, for viewing scenes illuminated 
by ordinary diffuse light. One cannot look 
out of a distant window by the Ives- 
Gray televisor. Instead, the scene to be 
transmitted is limited to near-by objects, 
like the face of a sitter, which objects 
can be illuminated largely, if not ex- 
clusively, by the moving spot of light 
upon which the operation of the process 
depends. Although this limitation is 


probably only temporary, there being 


several conceivable ways of overcoming 
it, its present existence gives interest to 
a Russian television process not thus 
limited and which has been worked 
out in one of the Soviet scientific insti- 
tutions. 

This Russian process, the invention of 
Mr. L. C. Termen, of the Physical-Tech- 
nical Institute at Leningrad (St. Peters- 
burg), Russia, divides the scenes to be 
viewed into units by means of small mir- 
rors mounted on a revolving disk, ob- 
taining its light from the general illumi- 
nation of the object being viewed.* It 
compares, therefore, with the processes 
of Baird and Jenkins, which also make 
use of the general illumination of the 
scene, either from mere daylight or after 
artificial augmentation with lamps. Baird 
obtains the division of the scene into 
units by a series of viewing cells which 

Television: Transmitting Moving Pictures 
by the Process of L. C. Termen” (in Russian), 
bY V. Ginsburg and V. Pulver. Radio-Lubitel 

adio-Amateur) (Moscow), volume 4, pages 


1810 (issue number one for 1927, not otherwise 
dated). 


permit the sensitive photoelectric cell to 
“see” only one unit at a time.t Jenkins 
uses, instead, a system of rotating, pris- 
matic lenses which split up the scene 
optically.§ Ives and Gray use the mov- 
ing spot of illumination. Doubtless still 
other ways are possible and probably 
many will be tried. 

Aside from the use of small reflecting 
mirrors to obtain the necessary units of 
view for transmission, the Termen proc- 
ess follows lines which are now almost 
conventional. The varying light from 
the mirrors is converted into an electric 
signal by a photoelectric cell, amplified. 
transmitted by wire or radio and re- 
ceived by a standard receiver. 

The reconversion of the electric signal 
into the visual scene is not accomplished, 
as in the other processes mentioned, by 
a lamp varying in intensity, but by a 
moving mirror which increases or de- 
creases the portion of a light ray passing 
through two systems of slats, like Vene- 
tian blinds. This device also is not new, 
having been used in some of the early 
experiments in talking over beams of 
light. 

There seems no present reason to ex- 
pect that the Termen system will excel 
the Ives-Gray one. but its idea of the 
unit-forming reflecting mirrors may be 
worth further attention. 

Of course, any experimentation along 
the lines of this new development is a 
help and may uncover some important 
details that would have far reaching 
effects on the final outcome. 


t ‘The Latest Experiments with Television and 
‘Black Light.“ by John L. Baird. POPULAR 
RADIO for May, 1927, pages 447-451, 498. 

$ “The New Radio Movies,“ by Watson Davis. 
Fort LAR RADIO for December, 1923, pages 437-443. 

ir Transmits Weather Maps to Ships,” by 

C., Hooper PorurlAxR Rabio for November, 1926, 
ee 555. 698, 


os 
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Delano, Paris 


A CONTORTIONIST AMONG HORNS 


This young Chinese inventor, Lu Feng Chai, now residing in Paris, 
has constructed an unusual loudspeaker horn, in which space is 
economized without reducing the length of the horn. In spite of 
its many bends, the horn enlarges gradually from the inner end to 
the outlet, in approximate correspondence with the exponential prin- 
ciple explained elsewhere in this issue of Po UTAR Rapio. 


Home-Made Loudspeakers 


THE manufacture of one’s own loud- 
speaker is not an exercise to be recom- 
mended to the average radio listener 
who desires merely to hear the enter- 
tainment that broadcasting provides; it 
is easier, and usually cheaper, to buy 
some one of the many admirable instru- 
ments which radio manufacturers have 
perfected. There are far lighter tasks 
than that of avoiding the many pitfalls, 
electric and acoustic, which beset the 
hopeful amateur in this field. For the 
experienced constructor, however, there 
are interesting problems in designing and 
building exactly the kinds of loudspeaker 
needed for this or that special purpose. 
The experience will be both amusing 
and profitable, even if the result is 
merely amusing. To those who wish to 
try their hands in this field there is to 
be recommended a pair of recent ar- 
ticles by Professor N. W. McLachlan, a 
well-known English physicist.* The 
principles which control the design and 
construction of the new type of moving- 
coil instrument are well described. 


A New Direct-Current 
Transformer 


THE principle of the transformer, by 
which a current of one voltage can be 
changed to one of higher or lower volt- 
age, is usually assumed to be applicable 
only to alternating currents. Certainly 
the passage of a direct current through 
one of the two familiar coils of the 

* “Cojl-Driven Diaphragm Loud-Speaker De- 
sign.“ by N. W. McLachlan. The Wireless 
World (London), volume 20, pages 372-377 
(March 30, 1927), and pages 440-446 (April 13, 


1927). See also How to Build the New Ex- 
ponential Horn,” in this issue of Popular RIO. 


electromagnetic transformer produces far 
from the desired effect. 

There exist, however, several theoreti- 
cal ways in which a direct-current trans- 
former might be built. The old- 
fashioned static machines which physi- 
cians used to keep in their offices and 
which high school teachers still use 
sometimes to illustrate the properties of 
static electricity, may be considered as 
direct-current voltage-raisers of a kind. 

A principle somewhat similar, in 
theory, to these has been used by Mr. 
Preston B. Carwile, of the University 
of Virginia, in a recent device capable 
of producing a potential of over 1,600 
volts from the usual source at approxi- 
mately 110 volts.* 

The idea is to take a series of con- 
densers, connect these in parallel to the 
low-voltage source, then connect these 
same condensers in series for discharge. 

In Mr. Carwile’s device a rotating 
commutator so manipulates the connec- 
tions of four condensers that this prin- 
ciple receives still further increments, 
resulting in the increase of voltage men- 
tioned. No large amount of current 
can be delivered and the details of uni- 
form operation must still be studied. It 
seems conceivable, however, that some 
such device might be useful to produce 
relatively high potentials from which 
the current draft is to be slight. 

That the device might be utilized in 
radio operation is a contingency that 
is at present very remote, but Mr. 
Carwile’s idea is practical enough to be 
watched with interest. 


„A Direct Current Potential Transformer,” 
by Preston B. Carwile. Journal of the Optical 
Society of America (Manesha, Wis.), volume 14, 
pages 323-327 (April, 1927). 
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The 440 Time Signal Amplifier is 
a fully assembled three-stage, 112-K. C., 
long-wave amplifier—detector cata- 
comb. It consists of three air-core 
low-resistance tuned R. F. stages and 
detector, with all necessary by-pass 
condensers, etc., mounted in a copper- 
and-brass catacomb, providing indi- 
vidual stage and over-all shielding. 


Each 440 amplifier is accurately 
matched in the S-M laboratories to 
exactly 112 K. C., and every amplifier 
is guaranteed to within one-half of 
one per cent. The selectivity of the 
440 is tremendous—it may made 
10 K. C., or even 5 K. C. at will, while 
the sensitivity is guaranteed greater 
than that of any amplifier that might 
be built of individual parts. Price 
$35.00. 


SA 
A | 


5 2 
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The fall season finds S-M 220 audio 
and 221 output transformers still the 
acknowledged leaders in the high- 
quality transformer field. And they 
are accorded the sincerest form of 
flattery—imitation—for this year other 
manufacturers, profiting by S-M trans- 
formers’ phenomenal success, copy the 
220 characteristics introduced by S-M 
a year ago—5,000 cycle cut-off, rising 
low-frequency characteristics, and 
plenty of iron and copper to make a 
100% job. But S-M audio transform- 
ers stand supreme as the finest avail- 
able—the only types ever backed by a 
guarantee of BETTER reproduction 
or your money back. That’s the S-M 
guarantee—and the return average is 
less than one in every 4,000 sold— 
3,999 satisfied customers out of every 
4,000. 220 Audio Transformer, price 
$8.00. 221 Output Transformer, $7.50. 


SILVER- MARSHALL. Inc. 
844 WEST JACKSON BLVD. 
CHICAGO, U. S. A. 
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YOUR RADIO 
PROBLEMS 
SOLVED 


Poputar RADIO maintains for the benefit of 
ite readers a Technical Service Bureau and 
Laboratory, which will, without charge, an- 
swer by personal letter any question or prob- 
lem submitted by a subscriber. 

In writing please confine your questions to 
one general subject, writing on one side of the 
paper only, and enclose a self-addressed and 
ary that individual prob 

t ie e that your individua - 
lem has been covered in an issue of POP- 
ULAR RADIO, and so as an aid to you we 
endeavor to . supply of back num- 
bers in stock. e condensed index be- 
low gives a few of the subjects that have 
appeared recently: look this list over and 
if the information you want is covered, we 
will be pleased to supply back numbers at 
352. a copy. 


May, 1926 

—How to Draw Up Your Own “Tuning 
Graphs.” 

—How to Build the Improved Raytheon 
Power-pack. 

low to Build an Antenna Mast for $15.00. 

—Fifteen Ways to Reduce Static. 

—Do Your Coils Broadcast? 


June, 1926 

—How to Build the New Home Receiver. 

—How to Put Upa Outdoor Antenna. 

—How to Get the Moat Out of Your Ready- 
made Receiver. ; 

—Audio-frequency Amplification. How to Get 
it Without Distortion. 

—Four New Combinations of Units for Assem- 
bling the Raytheon Power-pack. 


July, 1926 

—How to Get the Best 5 09 in Summer. 

—The Best Crystal Set for $13.00. 

—How to Buiid the Newest Portable “Town 
and Country” Receiver. 

—Four New Combinations of Units for Assem- 
bling the Raytheon Power-pack. 

—How to Get the Most Out of Your S-C Re- 
ceiver. 


August, 1926 

—A New Method of Using Harmonics for De- 
termining Frequencies. 

—PopuLAR RaDIO Circuits. 

—How to Build the Improved Browning-Drake 
Receiver. 

low to Pick Out a Loudspeaker. 

—How to Get the Most Out of Your “Town 
and Country” Receiver. 

—Three Vacuum Tubes in One. 


September, 1926 

—Foretelling Radio Reception 
Weather Map. 

How to Build an Impedance-coupled Am- 


1 9175 

—A diant Crystal Pilot. 

—PopuLar Rapio Circuits. 

—How to Simplify Your Set with Automatic 
Filament Controls. 

inside Information on New Radio Receivers. 

—How to Wire Your House for Radio. 


October, 1926 

—How to Build the New LC-27 Receiver. 
—The Radio Road Hog. 

—Popuctar Ranio Circuits. 

Sets That Earn Incomes. 

—Inaide Information on New Radio Receivers. 
Why Signals Fade. 


November, 1926 

—How to Build the LC-Senior Power-pack. 
Waves and Wavelengths. 

—Popucar RaDio Circuits. 

—How to Select Your Radio Parts. 

—How to Patent Your Radio Inventions. 
—How to Solder. 


December, 1926 

Uncle Sam's New Short-Wave Net. 

—How Circuit Resistance Affects Selectivity. 
—PopuLAaR Rapto Circuits. 

—How to Build the LC-Intermediate Power- 


from the 


pack. 
inside Information on New Radio Receivers. 


January, 1927 

—How to Build the New KH-27 Receiver. 
—To Start and Stop Your Set Automatically. 
~—PopuLar Rapio Circuits. 

—The Quack Doctors of Radio. 

—How to Build the LC-Junior Power-pack. 


February, 1927 
=e one of the “RADIO UNIVER- 


1 : 

—How to Get Quality Amplification. 

—How to Build and Use a Portable Test- 
Board. 

—How to Assemble the All-Amaz Senior 
Three-tube Reflex Receiver. 

What's New in Radio. 

March, 1927 

—How to Build the Univalve Receiver. 

—PopuLarR Rapio Circuits. 

—How to Increase the Range of Ammeters and 
Voltmeters. 

—How to Build Your Own 36-Inch Cone 
Loudspeaker. 

What's New in Radio. 


POPULAR RADIO 


> 


Dept. 48 
627 W. 43d St., New York ; 
OO’ * es eee 
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Advance Information About the New LC-28 Receiver 
(Continued from page 150) 


PRIMARY 


FRIMARY 


Ficure 9: The top drawing shows a sym- 
metrical double-solenoid coil with its large 
external field. The bottom drawing shows 
the unsymmetrical solenoid coil used in the 
LC-28, which is so constructed that it has 
practically no external field. 


The third condition that makes many 
circuits unstable is due to the resis- 
tances of the batteries or power-pack 
used as the plate-circuit voltage sup- 
ply. If both the plate coils are coupled 
through the same battery, a varying 
alternating current from the plate cir- 
cuit of the second stage, passing through 
the resistance of the battery, shown 
at C, in Figure 5, causes a voltage 
drop across the resistance that effects 
the plate circuit of the first stage, which 
is coupled to the grid circuit of the sec- 
ond stage, thus causing feed-back, re- 
generation and ultimately an unstable 
condition. 

In designing the LC-28 the problem 
was to find a method for eliminating, 
practically and simply, all of these ef- 
fects, so that regeneration would 
not be present in any dangerous quan- 
tity. It was decided that if this could 
be accomplished without using load or 
loss methods, that the coupling could 
be increased, as well as the step-up ra- 
tios between valves, so that a hereto- 
fore unattained amplification might be 
obtained. 

Starting with the problem of elec- 
tromagnetic feed-back through the re- 
sistances of the batteries, shown at C 
in Figure 5, it was decided to use the 
shunt plate feed arrangement, shown 
in Figure 4. In this system, two choke 
coils, LI and L2, are inserted in paral- 
lel with the plate circuit of each valve. 
These choke coils pass the direct cur- 
rent through to the plates of the valves, 
but they eliminate any chance of high- 
frequency alternating current running 
down through them to the resistances 
of the “B” supply, and in this way 
they also eliminate any feed-back that 
might otherwise occur at this point. 

After a good deal of experimenting, à 
new type of coil with double secon- 
daries was designed that had practically 
no external field. During the experi- 
ments with this type of coil, it was 
found that the two secondaries, on ac- 
count of their uneven coupling to the 
primaries, had to be wound with a dif- 
ferent number of turns in order to 
produce a true balanced coil with a 
minimum of external field. The part 
of the secondary coil wound upon the 
leg opposite the primary had to have 
a greater number of turns, due to the 
greater mutual inductance between the 
primary and the remaining part of the 
secondary that was wound on the same 
leg as the primary. When this was sat- 
isfied, both secondary coils had the 
same number of lines of force thread- 
ing through them and the field of the 
coil was then limited to the dimensions 
of the coil itself. This effect is shown 
in Figure 9, and in this way the 
coupling shown at A in Figure 5 was 
also eliminated. Another precaution, 
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which also helps selectivity, is the 
shielding of each of the stages, as 
shown in Figure 4. Notice that the 
two choke coils are again shielded from 
their respective stage tuning coils. 

The third cause of feed-back—inter- 
electrode capacity—was reduced by the 
use of non-inductive, low-capacity re- 
sistances inserted in the grid circuit 
of each high-frequency valve. 

These resistances must be of ex- 
tremely low capacity or they will not 
be suitable. 

In spite of the general opinion that 
this is a “losser” method, a careful 
study will reveal that it entails no loss 
when properly designed and used. 

In Figure 6, at the top of the dia- 
gram, is shown an alternating current 
generator with a resistance connected 
in upper leg of the circuit. If the cir- 
cuit is left open, as shown, the cur- 
rent flowing through the resistance R 
will be zero. If the current flowing 
through it is zero, the voltage drop 
across it will also be zero, and the out- 
put voltage E2 will equal the input 
voltage El. This is only true when 
no load is applied across the output. 

Referring to the bottom diagram of 
this same figure, we see the same prin- 
ciple applied to a vacuum valve circuit. 
If the resistance R is of large enough 
value to reduce the current due to the 
circuit feed-back through the small con- 
denser shown in dotted lines to sub- 
stantially zero, the drop across the re- 
sistance R will be of such low order 
that the input of voltage, E2, will equal 
the voltage, E1, across the tuning cir- 
cuit. In this case the tuning is not 
broadened, and the circuit is not what 
is commonly called a losser.” 

Having eliminated unwanted regen- 
eration from the circuit, the next job 
in designing the set was to get the 
greatest amount of energy output from 
each valve in the high-frequency stages, 
and to apply as high a voltage variation 
as possible to the grid circuit of each 
following valve. 

As stated before, the shunt-plate- 
feed system is employed. In this sys- 
tem it is necessary to use so-called 
“blocking” condensers, shown at C in 
Figure 7, in series with the primary coil 
shown at P. 

Notice that the low end of the pri- 
mary coil P is connected directly to 
the filament circuit of the preceding 
valve, thus giving perfect ‘“‘by-passing” 
to the circuit from the primary coil 
back to the filament of the valve with 
which it is used. 

An alternating current voltage of 
high frequency induced from the pre- 
ceding stage is indicated at EI. This 
voltage variation represents the total 
power output of which. the valve is 
capable. The high impedance of the 
choke coil L resists alternating current 
flow, and practically no current can 
flow through the “B” batteries or a 
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= ality of Tone Is the thing 
a MOST listeners- in want crystal clear, un- 
2 distorted tones more than distance. 
M They seem to want to set their dials for a de- 


sired program and get it right—to get it full, 
strong, and free from the annoyance of blurring 
and what might be termed warped tones. 
The one big thing that the Carborundum 
Stabilizing Detector Unit does in any set is to 
improve the tone quality. Besides you will 
find that it increases the volume and gives you 
greater distance—if you want it. 


The Carborundum Stabilizing “ 


Re. U. S. Put. Off. 


å 
Detector Unit ,. 
$3 50 WITHOUT 2 4 
IN U.S.A. DRY CELL CLARIFIES RECEPTION . 8 
1 z x . Company 
So will Carborundum Grid Leaks and Resistors ,” Niagara Falls, N.Y. 
Send for Hook-Up Book D-5 , HookUp Book D-5 


Ce 
THe CARBORUNDUM Company, NIAGARA FALLS, N. . Pa Name 


L 
SALES OFFICES AND WAREHOUSES IN .. Street. 


New York, Chicago, Boston, Philadelphia, Cleveland, Detroit “ Ci 
Cincinnati, Pittsburgh, Milwaukee, Grand Rapide ty 
The Carborundum Company, Ltd., Manchester, Eng. Sta 


Bom nell 


Complete A. C. Operation 
a Practical Reality 


For the past several seasons the trend has been toward complete battery elimination. 
Many satisfactory plate supply units operating from A. C. have been developed, but filament 
operation from an A. C. source has presented more of a problem due to the larger currents 
required and increased expense in the rectifier and filter circuit. 

he newly announced A. C. tubes offer an excellent solution to this problem. 


TYPE 440-A LOW VOLTAGE TRANSFORMER 


The Type 440-A Transformer supplies voltages for all 
popular A. C. tubes and sufficient current for all ordi- 
nary receiver requirements. The loping voltages and 


currents are available: Pri. 115 V (for lines 105-125) 
60 cycles. 
Sec. 2 volts. 8 amperes 
iert. we estes aces 2 amperes 
5 volts......... Launa. 2.5 amperes 
7.5 volt 2 amperes 
Price eee ee $10.00 
TYPE 488 SOCKET 


The new type UY-227 or CX-327 detector tube has a 
separate heating element and requires a socket designed 
to take the new five prong base. 

Type 438 Socket 
TYPE 439 RESISTANCE 

The new A. C. tubes require a resistance with center- 

pr 1 across the filament. The Type 439 resistance is 
ptable to any type of socket. 
Type 439 Center Tap Resistance. 0.60 


TYPE 410 RHEOSTATS 
The new A.C, tubes require low resistance rheostats 
capable of carrying ample current. 


Resistance Current Price 
5 ohm 3.5 ampere $1.25 
1.5 ohm 2.0 ampere 1.25 TYPE 410 


Write for diagram showing how to adapt the filament wiring of the popular type of receiver 
to A. C. operation by use of General Radio parts especially designed for this purpose. 

Your local dealer should have the necessary parts in stock. 

If he is unable to supply vou with all the items required, we shall be glad to send them to 
you prepaid upon receipt of list price. 


GENERAL RADIO CO., Cambridge, Mass. 
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Type F1001—Small 
Buffer C 


Type F1002-F1008—The en- 
tire condenser requirements 
for Filter section. Two unite 
tupped at 4.-4.-c Mfd. and 
&.-1.-1.-c-1.-c Mfd. 


For efficiency and permanent satis- 
faction you can’t beat Polymet 
Products. 


More and more Radio Engineers 
are every day specifying Polymet 
Products because they know by ex- 
perimentation that they are the 
leaders. To insure lasting, satisfac- 
tory results for Battery Elimina- 
tors, Power-Packs and Electric Sets 
buy only Polymet “better made 
Radio Essentials.” They are the best. 


Send for our latest booklet showing 
some of the most popular circuits 
and the complete line of Polymet 
Products. 


Polymet 


Manufacturing Corporation 
599 Broadway, N.Y. 


POLYMET PRODUCTS 


SET 
BUILDERS 


Write us before you build 
BEFORE you build, get 


our prices on the 
parts you are planning to 
use. 


We handle only brand 
new apparatus—standard 
makes that are fully guar- 


anteed. QUANTITY sale 


of QUALITY parts ex- 


plains our low prices. 
Compare with others and 
see why thousands of fans 
look to us as radio head- 
quarters. 


All the latest kits, ac- 
cessories and parts — a 
million dollar radio stock 
to choose from. 


CHICAGO SALVAGE 
STOCK STORE 


Dept. PR 509 S. STATE STREET 
CHICAGO, ILL. 
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THE ARRANGEMENT OF A SINGLE STAGE IN THE LC-28 

FicurE 10: This schematic drawing gives the general arrangement for 

one stage of high-frequency amplification in its shield. Notice how 
the wiring is simplified. 


“B” power-pack, if one is used. All 
of the current, therefore, must flow 
through the condenser C and through 
the primary P. The condition for the 
greatest transfer of energy, with a given 
amount of coupling between the coils 
P and S, is obtained when the voltage 
E3 across the primary coil P equals the 
voltage El across the plate to the de- 
tector. This means that the drop in 
voltage E2 through the condenser C 
should be kept as low as possible. In 
the design employed in the LC-28, the 
impedance of this condenser at the 
highest wavelengths is approximately 
only 16 ohms, whereas the impedance 
of the primary is hundreds of times 
that amount when the circuit is tuned, 
so that the plate circuit has extremely 
high efficiency. 

The coupling between the coils P 
and S, in the case of this new receiver, 
is probably greater at the high wave- 
lengths than has ever been used here- 
tofore in this type of design, and this 
is accomplished with perfectly stable 
operation. 

Also, the step-up voltage ratio be- 
tween the primary and the secondary 
is greater than heretofore used, giving 
a maximum amplification averaging 9 
per stage for the whole frequency range 
used in broadcasting. This great gain 
has usually been considered almost im- 
possible for a high-frequency amplifier 
that uses no neutralized circuits. It 
might be interesting to note as a com- 
parison that the average amplification 
in last year’s LC-27 was about 3.5 per 
Stage. 

Figure 8 shows at B a curve of the 
amplification factor of an ordinary 
standard high-frequency stage of ampli- 
fication. Notice that at about 750 kilo- 
cycles and above the curve extends in 
a rapidly rising line. This is due to 
regeneration, and it is this effect that 
brings about the unstable condition and 
unwanted oscillation. If regeneration 


were eliminated from this same circuit. 
the curve would be smoother and stable 
operation would follow the general line 
of the curve BB. 

The amplification curve of the new 
LC-28 is shown at A, and it will be 
noticed that there is little or no regen- 
eration present. The curve falls off at 
high frequencies to an average value of 
about 7 from 750 kilocycles to 1,500 
kilocycles, which is more than ample 
amplification. From 750 kilocycles to 
the top of the broadcast range a value 
of about 10 per stage is obtained, which 
gives great sensitivity. 

Another interesting feature of the 
new circuit is that by the use of valves 
such as the new Zetka Z-112-a, having 
an unusually low plate impedance, the 
maximum amplification is obtained. The 
plate circuit is much more readily 
tuned to the frequency of the follow- 
ing grid circuit when the impedance 
of the valves is of a low order. It was 
found that in this system of amplifi- 
cation, the mu of the valve played a 
very small part in obtaining this great 
amplification, due to the large effective 
capacity of high mu valves at high fre- 
quencies. The main factors are a low 
input capacity between the elements 
(which goes with a low mu) and a low 
plate impedance. 

In Figure 10 is shown the general 
arrangement of the condenser, the coil, 
the choke and the grid resistance in- 
side the shielded stage used in the 
LC-28. 3 

It might also be interesting to note 
that the whole circuit, consisting of 
three stages of this type of high-fre- 
quency amplification, may be wired up 
with less than 5 feet of wiring, includ- 
ing the wiring to the detector stage. 

The plate circuit of the detector is 
by-passed and a high-frequency choke 
inserted in the lead of the low-fre- 
quency amplifier, so that it is impos- -- 
sible for high-frequency currents to 
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get in along this lead and on to the low- 
frequency amplifier. The high- fre- 
quency currents are kept in the “can” 
housing the detector tuning circuit, and 
in this way “over-all regeneration” back 
to the first valve is eliminated. 

A simple tuning scale showing the 
separation of stations is shown in 
Figure 2. 

The volume control consists of a 
variable resistance connected in series 
with the positive lead to the filaments 
of the three high-frequency valves. By 
this method, the volume may be con- 
trolled from a whisper to maximum. 

What this control unit really does is 
to increase the impedance of the valve 
as the filament current is reduced, thus 
cutting down the amplification obtained 
and, consequently, the volume of the 
received signals. 

In the next article on the LC-28 con- 
structional details will be given for 
building this amplifier which, it is be- 
lieved, will give the kind of results long 
looked for by the experimenter and set- 
builder, but not often found. 

For the benefit of the set builder who 
wishes to purchase the parts necessary 
for building the LC-28 Receiver now, 
in order that he may have them on 
hand when the constructienal article 
appears in the October issue of POPULAR 
Rapio, the list of instruments and 
accessories is given below: 


List OF PARTS FOR THE 
LC-28 Receiver 


To BE FEATURED IN THE OCTOBER, 
1927, IssUE OF 
PoPULAR RADIO 


4 Hammarlund mid-line variable condens- 
ers, .000275 mfd.; 

1 Hammarlund double drum dial; 

1 Precision high-frequency transformer (4 
coils), type 4-B; 

3 Samson high-frequency chokes, type No. 
125; 


1 Samson high-frequency choke, type No. 
85; 

Aerovox moulded condensers, .02 mfd.; 

Aerovox moulded condenser, .00025 mfd.; 

Aerovox moulded condenser, .00075 mfd. ; 

Yaxley combination switch and rheostat, 
6 ohms, No. 906-K; 

1 Yaxley cable connector plug with cable, 

type 660; 
4 Carter fixed resistances, 4 ohms, type 
H-4; 

2 Carter Imp plugs and tip jacks, marked 
„Antenna“ and “Ground,” respec- 
tively, with insulating washers for 
“Antenna” jack; 

Benjamin vibrationless sockets; 

Lynch single-resistance mounting; 

Lynch suppressor, 500 ohms; 

Lynch suppressor, 600 ohms; 

Lynch suppressor, 700 ohms; 

Durham metallized resistor, 6 meg.; 

Tait brackets; 

Alcoa aluminum chassis; 

Sets special. aluminum box shields for 
LC-28; 

Aluminum panel, 6 by 26 inches; 

14-inch extension shaft. 
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Two New Quality 


Products 


by the makers of the famous 
Hammarlund Condensers 


The New 
Hammarlund R. F. Choke 


MODERN engincering practice has 
proved the value of R. F. chokes 
for confining radio-frequency cur- 
rents to their proper channels, thus 
preventing unbalanced circuits and 
consequent distortion. 
This is a quality idea, ideally exem- 
plied in the use of the new style 
Hammarlund Choke. Made in two 
sizes: 85 and 250 millihenries, effec- 
tive over the entire broadcast and 
amateur wave-band. 


An Improved 
“Hammarlund Jr.” 


HE famous Hammarlund Midget 

Condenser has been simplified. 
The new “Hammarlund Jr.” has all 
essential features of the former 
model—soldered brass plates, alumi- 
num frame, one-hole or baseboard 
mounting. Knob included. 
In addition, it is equipped with a 
rotor lock which fixes the rotor in 
any position—an important advantage 
when used for neutralizing. Four 
sizes. 


Wherever radio is known throughout the world, Hammarlund’s reputa- 
tion for precision quality is recognized. No other introduction is required 
for these two worthy new members of the Hammarlund radio family. 


Write for Literature 


HAMMARLUND 


MANUFACTURING CO. 


424-438 W. 33rd Street, New York 
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Jou Betty. Radic’ 
marlund 


PRECISION 


PRODUCTS 


© 


YOUR OWN BUSINESS 
Without Capital 


Right now, there is an opportunity 
in your locality to profitably devote 
your spare time or all your time to a 
pleasant, easy and profitable business 
—one that dors not require any train- 
ing or capital. 


The publishers of Poputar RADIO 
offer you an opportunity to become 
their local representative to take care 
of expiring subscriptions and new sub- 
scriptions for PoPULAR RaDio and one 
other popular magazine that they 
publish. 


SALARY AND COMMISSION 

All material will be furnished you 
free of charge and you will be paid 
an attractive commission and salary. 

Mail coupon for full particulars. 


POPULAR RADIO, Dept. 46, 
627 W. 43rd St., New York City. 


Send me full particulars regarding 
your salary and commission offer to 
local representatives. 


9889898 
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POPULAR RADIO 


DEALER AND 
JOBBER LISTS 
AVAILABLE TO 


MANUFACTURERS 


The Service Bureau 
of POPULAR RADIO 
is able to place at 
the disposal of radio 
manufacturers a list 
of over 21, 000 radio 
dealers, 3,926 radio 
manufacturers, 
1,746 jobbers and 
326 manufacturers’ 
representatives. 
These addresses are 
immediately avail- 
able for circulari- 
zing prospects for 
new Fall lines, and 
more detailed in- 
formation and rates 
will be gladly sup- 
plied to those who 
wish to take advan- 
tage of what is 
without doubt one 
of the most care- 
fully kept lists at 
present offered for 
use. 


Address all inquiries to: 


Service Bureau 


POPULAR RADIO, Inc. 


627 West 43rd Street 
New York, N. Y. 


— —— 


ISTENI 


PRACTICAL pointers from experimenters and broadcast listeners. 
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What helpful hints can 
YOU offer to your fellow fan? Readers. are invited to address their letters to the Editor 
of this Department. 


Conpucrep BY Davm LAY 


The Tungar Valve in a 
New Role 

THAr the ordinary Tungar rectifying 
valve, commonly used in battery 
chargers, has marked photoelectric prop- 
erties, is a fact that few would suspect. 
The writer happened to discover it 
while experimenting with a burnt- out 
6-ampere valve having a very short 
break in the filament—a break so short, 
in fact, that a corona-like discharge or 
glow appeared in the valve on connect- 
ing it to the 120-volt light circuit. 

But, strange to say, no glow would 
appear if the room were darkened be- 
fore closing the circuit! It was evi- 
dent that some sort of photosensitive 
effect was at work, which made the 
valve a better conductor when exposed 
to strong sunlight than when placed in 
the dark. 

A closer examination of the valve re- 
vealed the secret. The familiar dis- 
coloration which all Tungar valves ex- 
hibit, and which is due to the purifying 
agent or “getter” employed in exhaus- 
tion, in this particular case took the 
form of a mirror-like deposit of metal 
on the upper hemisphere of the valve. 
The lower portion of the glass was 
relatively clear, so that light entering 
from below struck the spherical mirror 
surface and, to a certain extent, was 
focussed on the broken filament. 

Now, the magnesium metal used as 
“getter” in the Tungar valve is definitely 
photoelectric, that is, it liberates elec- 
trons on exposure to light. Ionization 
is thus produced in the argon gas filling 
the valve, which lowers the critical 
voltage required for the production of 
a glow discharge. Light falling on the 
valve “triggers” off the 120-volt dis- 
charge, thus giving rise to the 
phenomenon described above. More 
consistent results were obtained by con- 
necting a tapped “B” battery in circuit 
so as to boost the applied voltage to 
just below the critical potential. 

Many experiments are possible—as, 


for example, the control of power by a 
light ray—by making use of this in- 
teresting property. 

The writer demonstrated the last 
mentioned possibility by connecting the 
secondary of a telephone induction coil 
in series with one filament lead, while 
to the primary was connected a 2-volt 
flashlight lamp. On reflecting a beam 
of light on the tube in an otherwise 
darkened room, enough current was 
passed to light the lamp to full bril- 
liancy. 

More impressive experiments using a 
relay are quite feasible and might prove 
to be useful. 

—CHARLES D. SavacE, Portland, Ore. 
* * 


How to Eliminate Home 
Interference 


THERE are many devices in the aver- 
age home that may ruin the reception 
of the finest set on the market. A vac- 
uum cleaner, an electric refrigeration 
plant or any other general utility device 
within the house may not only ruin the 
reception in the home where they are 
being used but they may disturb the 
reception in the entire neighborhood. 
The interference may be louder at some 
house in the next block than it is at the 
place where the interference is being 
propagated. 

The making and breaking of a circuit 
in a motor, or moving parts in other 
devices cause small sparks which gen- 
erate radio waves. This spark trans- 
mission, which has no definite wave- 
length, will use distant wiring as a form 
of antenna, and is very hard to tune out 
of any set. 

Several manufacturers have put out 
appliances to eliminate this disturbance, 
or interference. 

The real solution, however, is to cor- 
rect the trouble at its source. This may 
be done by using high voltage con- 
densers, shunted across the line and 
grounded at their midpoint. 

—G. D. Preston, El Centro, Cal. 
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Prof. Glenn H. Browning and Dr. Frederick 
H. Drake, the laboratories of the Browning- 


LOOK FOR THIS 


7 FT ER several. years of intensive research hy 


Drake Corporation have brought to commercial 


form, a new conception of the world-famous | 


Browning-Drake. 


The ability of the new receivers to demon- 


strate remarkable distance performance, to give 
fine tone and cut through the strongest local 
interference, gives them an unmistakable appeal. 

Model 7-A above and model 6-A below are 
the first Browning-Drakes to use more than 


PRESENTING 


THE NEW 
BROWNING-DRAKES 


These new models embody many mechanical refine- 
ments, including a highly efficient and novel tuning 
drive system. 

Model 7-A has the following features: 
Single Dial, Seven Tubes, Completely Shielded, 
Illuminated Drum Control, Super-Selectivity. 
This model can be had in either a two tone 


mahogany or walnut. Size: length, thirty 
inches; depth, : fifteen inches; height, eleven 
inches. A console base is available for this 


model if desired. List price without tubes 
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$145.00; with console $185.00. 


DEALERS: Brotuning-Drake now offers a complete line of receivers 
and kit parts. Almost three times as many Browning-Drake farts 
are sold as those of ncarest competitor. rite or wire for further 
information TODAY. 


BROWNING-DRAKE CORPORATION, Cambridge, Mass. 


five tubes. 


Model 5-R Model 6-A 
This five tube model is still 1 5 3 onions 
ry rowning-Drake c w 
very popular, Famous Browning slight modifications. Four tube 
Drake slot wound radio fre- audio amplifier gives 
quency transformer is used. volume. Single Dial. Illumi- 
Provision for power tube in last naed Druma. e Cabinet a 
stage. Cabinet is two tone Duco wo tone ogany. 
inches lon 15 inches deep: 11 
mahogany finish. List without inches, igh: List without tubes 


tubes and batteries $95.00. 


THE PERFECT WARFORD REPRODUCER 


Makes Possible an Electric Phonograph at Small Cost 


Replaces the regular reproducer on any old 
or new phonograph (without the use of tools) 
and makes it possible to play your favorite 
records through your radio set. In designing 
this reproducer, H. P. Donle, the famous radio 
inventor, made it possible to transform your old 
phonograph into a life-like recreator of music. 
It operates on the same principle as the latest 
and most expensive types of talking machines. 


511. 50 


This is also furnished with a volume control at $16.00. The use of a scientifically designed goue 


control eliminates any chance of distortion and insures the purity of tone. We strongly recommend this 
to the music lover. We also furnish a supporting bracket for those who do not wish to attach reproducer 


to tone arm. Side Arm Bracket... 


WARFORD ELECTRIC, Inc. 


42 WHITEHALL STREET 
NEW YORK, N. Y. 
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Trade Mark Reg’d U. S. Pat. Office 


B-BLOCK 


Specified for the 
SILVER-MARSHALL 
UNIPAC 


In value—in performance this new 
TOBE B BLOCK, 660, lives up to 
the reputation to which its name 
entitles it. Chosen by McMurdo 
Silver for his new NIPAC, it 
plays its part in the fine results 
obtained from this carefully en- 
gineered power amplifier. 


Price, $12.00 
TOBE Condensers and B Blocks 
are found in all the leadin 


i radio 
units. Send for Pamphlet 


Tobe Deutschmann Co. 
Engineers and Manufacturers of 
Technical Apparatus 

CAMBRIDGE, MASS. 


Set Builder 7 
Needs This Book 
Every live dealer in 
radio sets, parts, acces- 
sories, stipplies, etc., should have a copy 
of this bargain catalog. You will be 
amazed at the thousands of money-sav- 
ing radio items illustrated and listed in 
this storehouse of everything you could 
possibly need in radio. 


The GUIDE BOOK to Bigger 
RADIO PROFITS FOR YOU 


The book contains all the latest and most 


This a 
Big Radio 
7 Season! 


popular kits all the famous, nationally 
known radio parts, accessories and supplies 
the very newest types and designs of table 
cabinets and consoles everything at prices 
that mean bigger profits for you. 


Short Wave Section z 

contains a 

section devoted to a showing of the highest 

grade short wave receiving and transmitting 

apparatus. Also the finest electrical appli— 
ances for use in the home. 

`i house that 


Tie up with a 
Dealers carries large, complete stocks, 

that gives you the highest 
Make More ite aia parts, that i 


quality radio parts, that in- 


Money e es speedy shipments and 

100% satisfactory service. 
Our wholesale vest pocket price list and dis- 
count sheet and catalog will be sent to you 
on request. Write on your letterhead. 


BUT WRITE QUICKLY 
SHURE RADIO COMPANY 
335V Madison Street Chicago, Illinois 
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How I Got Rid of the Bulky 
Loop in My 
Superheterodyne Receiver 

THERE are in use today numerous 
cuperheterodynes and other types of 
radio sets that operate with a loop 
antenna. 

It is possible to discard the usual type 
of loop and substitute for it a small 
coil that may be enclosed in the radio 
cabinet. The only change necessary is 
the addition of a ground wire, which 
connects with one of the loop terminals 
of the set. 

One of the easiest to construct and 
one of the most efficient types of coil 
is the solenoid. This consists essentially 
of a layer of magnet wire wound on a 
cylinder of bakelite, hard rubber or 
other insulating material, with provi- 
sions for varying the amount of wire in 
the circuit. 


A COIL ANTENNA 


Ficure 2: The left-hand picture shows 

how the brass mounting strip is attached; 

at the right is shown the arrangement of 
the four terminals on the coil form. 


The coil shown in Figures 2 and 3 
was wound on a 34-inch hard rubber 
cylinder. One end of the coil was con- 
nected to a binding post fastened near 
one end of the cylinder; the other ter- 
minal was formed by passing a small 
bolt through an ordinary battery bind- 
ing post nut and then through the hole 
in the cylinder bored for that purpose. 
The wire was fastened to the terminal 
in the usual way with a nut on the 
inside of the cylinder. Two taps, one 
at five turns and the other at ten, were 
taken off, and provided with similar 
terminals. 

This method of making terminals, 
that is, with the use of bolted-on bind- 
ing post nuts, is employed so that a 
clip may be provided on one of the loop 
terminals of the set. The wavelength 
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THE COMPLETED COIL 


Ficure 3: The wavelength of the coil 
may be varied by moving the) clip from 
one terminal to another. 
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of the coil is varied by moving the clip 
from one terminal to another. This 
adjustment, however, usually will have 
to be made but rarely. 

An alternative way of providing for 
the varying of the coil wavelength is 
by using a switching device, such as the 
switch point and lever combination 
common to radio sets of a few years ago. 

The completed coil is fastened to the 
interior of the radio cabinet by means 
of a small screw and a brass angle strip. 
One of the coil terminal bolts serves to 
hold the cylinder to this strip. The coil 
may be fastened to the sub-panel of the 
set, if space permits. 

Actual dimensions of the coil antenna 
such as the number of turns, number 
of taps, and so forth, will vary with the 
type of radio set with which the device 
is to be used. The method of trial and 
error is perhaps the best in finding the 
most efficient combination. The wire 
used need not be of any particular size, 
and may be insulated with cotton, silk, 
enamel, or by air spacing. Generally 
speaking, the wire should be as large in 
diameter as practicable. Stranded wire, 
such as “Litz,” is perhaps the most 
desirable. 

The coil deseribed should be grounded 
at one end for reception of low-powered 
or distant stations. 

The use of a ground wire eliminates 
the directional properties of the coil an- 
tenna, and greatly increases the volume. 

This type of antenna is small in size, 
is practically non-directional, and there- 
fore requires no adjustment. 

In use, the coil will be found to func- 
tion best on the lower wavelengths with 
fewer turns of wire in the circuit, and 
on the higher wavelengths, with a 
larger number of turns. 


WAI TER E. Burton, Kenmore, Ohio 


* * 


An Easy Way to Make 
a Vernier 


A NON-REMOVABLE, top binding post. 
with but only a little alteration, will 
serve as a first-class vernier for radio 
dials. 

Obtain a post of generous size. If 
you have one around the workshop, 
which you discarded because of the cor- 
rosion of its brass parts, it will do nicely. 
Screw the top down very tightly, closing 
the gap permanently. 

Cut a piece of fine-grained cork to the 
same diameter as the base of the bind- 
ing post, and 3/16 of an inch thick. Cut 
a hole in it to allow for the passage of 
the screw. Apply a little good glue t0 
base of the post and force the piece of 
cork on; the pin will hold it in place. 
A small brass washer is needed bet ween 
the cork and the panel. 

After the nut is adjusted behind the 
panel, an extra nut should be put on t0 
lock the wernier at a fixed tension. 
—Jonn C. HEBERGER, Rochester, N. V. 


A Condenser-Antenna for 
the Automobile 
Radio Set 


A CONDENSER-ANTENNA is one of the 
best types of pick-up devices to use with 
a radio set in an automobile. The idea 
of the condenser-antenna is old, and it is 
surprising that it is not more used by 
the experimenter who wants an antenna 
that will give a maximum of signal 
strength with a minimum of size. The 
condenser-antenna, as its name sug- 
gests, is formed of two plates of metal 
suspended several feet apart, with the 
upper one well insulated. The lower 
plate is used for the ground, and the 
upper one for the antenna. This an- 
tenna may be modified for use in an 
automobile by fastening the upper plate 
just inside the top of the car, and using 


the body of the car for the lower plate. 


The upper plate may be of almost any 
kind of metal. The larger this upper 
plate the better will be the results. 
Medium-mesh copper or brass screen- 
ing, or a piece of thin sheet copper or 
brass will make the most efficient and 
best looking antenna. Even ordinary 
tin foil or lead foil may be used by fast- 
ening a large sheet of it to the top of the 
car and sewing a piece of cloth over it to 
keep it from getting torn. An insulated 
wire should be soldered to the metal 
plate and brought down to the antenna 
binding post on the set, taking care that 
the plate and the lead to it do not touch 
any of the metal parts of the car body. 
The ground binding post should be con- 
nected to the metal body of the car, or 
to the grounded terminal of the storage 
battery. (See Figure 4.) 

CHARLES F. FELSTEAD (6CU), Los 
Angeles, Cal. A 


How to Use the Same Panel 
More than Once 
FREQUENTLY, a set builder desires to 
change the location of instruments on 
the panel of his set and is deterred from 
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this either by the unsightly appearance 
of the open holes left where the instru- 
ments originally were, or by the expense 
occasioned by the other alternative— 
buying a new panel. 

There is, however, one way of re- 
using a panel several times which may, 
if done neatly, actually improve on the 
looks of the original panel. 

Lay out and drill the panel as de- 
sired, disregarding the previous drill- 
ings. Then, with sealing wax, fill all the 
holes that are not to be used in the new 
layout, being sure to smooth the wax 
flush with the panel front. Then, with 
coarse sandpaper, go over the front of 
the panel thoroughly in all directions 
to slightly roughten it. Next, secure 
from your local book-binder a piece of 
leather or leatherette such as is used 
in binding ledgers. Color, of course, is 
optional and he will have several vari- 
eties from which you may make your 
selection. Then with a thin layer of 
shellac cover the face of the panel. The 
leather is then applied to the panel and 
ironed out with some smooth object— 
a flat iron is good for this purpose—to 
eliminate wrinkles and air bubbles be- 
tween the leather and the panel. Then, 
place the panel, leather side down, on 
some flat surface and pile weights on 
the panel so as to apply as even a pres- 
sure as possible and leave it there for 
twenty-four hours. At the end of this 
time place the panel, leather side down, 


on a board and with the point of a sharp, 


thin-bladed penknife trim the leather to 
the size of the panel, drilling the leather 
out of the new holes. 

—C. J. SHUTTLEWORTH, Clarksburg, Va. 


* * 


Trouble Caused by a Dial 
Telephone 


I RECENTLY had an interesting case of 
interference from the dial telephone that 
caused me much trouble and cost me 
some little money before I discovered 
the cause. 


none 


A SIMPLE AUTOMOBILE ANTENNA 


Ficure 4: A large sheet of copper or brass screening fastened to 

the top of the car forms an efficient and inconspicuous antenna for 

the portable radio receiver. It must be well insulated, however, from 
the body of the car, which is used as a ground. 
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For noiseless, smooth fila- 
ment control and maximum 
range, ask your dealer for the 
Bradleystat. This well-known 

graphite disc 
rheostat canbe 
used for ALL 
TUBES, with- 
cout change of 
connections. 
The bakelite 
knobisremov- 
able, if desired. 
; The one-hole 


mounting makes the Brad- 
leystat easy to install, 


B 


THE PERFECT GRID LEAK 


With a range from V to 10 
megohms, the Bradleyleak 
offers a variation of adjust- 
ment that adapts it to any 
tube or any 
circuit. A 
small grid- 
condenser 
can be at- 
tached di- 
rect to its © 
terminals. 
One- hole 


mounting. 

Resistance-Coupled 
PERFECT AUDIO AMPLIFIER 
For perfect tone quality, use 
resistance coupling, and for 
convenience and reliability, 
ask your dealer fora Bradley- 


Amplifier. Ready to install 
in your radio set. 


c. 3 oa N 
iier i 
ae AP 
pect ASE. Distortion, 
qhe Perr een HET. 
ampliies — . 


— 
— 


1 | 
* 
ve. 


— 


Mail this coupon to 


ALLEN. BRADLET CO. 
276Greenfield Ave., Milwaukee, Wis. 


Please d your folders on Allen- 
llo devices, including the Bradley- 
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Don’t wait! Send today for this 


wonderful book. See how 14,000 
live radio dealers make bigger profits by 
buying from The Harry Alter Company, 
America’s foremost wholesalers of receiv- 
ing sets, kits, parts and accessories — the 
largest stock of standard. nationally ad- 
vertised radio goods carried anywhere. 


RADIO’S 


GREATEST CATALOG 
Compare its low prices with those of 
any other catalog. You will be amazed. 
Note: We sell only to radio retailers. Write 
for your copy NOW. 


She Harry Alter Co. 
1760 Michigan Ave., CHICAGO, ILL. 


“Tonatrol” 


A True Tone and Volume 
Control 


At last, you can have the exact 
volume you want—to meet your 
mood and fancy. ‘‘Tonatrol’’ 


makes this possible—regulates 
volume from low, soothing music 
to the deepest inspiring tones— 
instantly ! 


Reception will be much more sat- 
isfactory with “Tonatrol.” Made 
with genuine Bakelite. Can be 
installed in a jiffy. Get Tonatrol'“ 
from your dealer today. 
Tonatrol—Standard Vol- 
ume Control 
Tonatrol—Type W. S. 
(with filament switch 
attached)........ +... $2.00 


Installation Booklet for the 
correct way to control 
volume free on request. 
175 Varick St , Dept.43A, New York, N.Y 


ELECTRAD 
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I have been using a resistance- 
coupled Four-circuit Tuner because I 
like its tone better than that of any 
other set that I have built. Some 
months ago it started to behave as if 
something was radically wrong with it. 
It would stop suddenly in the middle of 
a concert, and then, just as suddenly, 
come on. Sometimes it would go on and 
off repeatedly, as if some one were play- 
ing with a switch. I went over it thor- 
oughly for loose connections—took out 
all the jacks and replaced them with 
new ones—got new B batteries—but all 
to no avail. By experimentation I 
found that when it went off, the low- 
wave stations, which normally came in 
on the third or fourth tap, could be 
brought back by placing the switch on 
the 7th tap; but nothing would bring 
back WOO and WIP when they went 
off. 

After several months I discovered 
that the result was produced in some 
way by the dial telephone, and that all 
that was necessary to bring a station 
back when it went off was to lift the 
receiver of the telephone and hang it up 
again. As soon as it was put back on 
the hook the station came back with a 
bang. (Sometimes it was necessary to 
dial one number while the telephone was 
off the hook. 

With this discovery I thought I had 
things fixed. But recently it has been 
getting harder and harder to bring the 
stations back. The tap for the low-wave 
stations has been permanently advanced 
to the 5th, and WOO and WIP have 
been permanently advanced beyond the 
7th tap. Hanging up the receiver only 
brings the station back for a second or 
so, when it immediately goes off again; 
and sometimes no amount of fooling 
with the telephone will bring it back. 
The interference which at first was only 
temporary has become permanent for 
the higher wavelengths, and is becom- 
ing permanent on the lower ones. Some- 
times for two or three days at a time it 
is impossible to get any station on five 
tubes with sufficient volume to be worth 
listening to. 

I have not had time to experiment 
fully, and so do not know what effect 
would be had by changing the position 
of the radio set or the lead in; but I am 
under the impression that trouble I had 
with a set that was not located any- 
where near the telephone was probably 
due to the same cause. 

—JoHN J. CAMPBELL 


Eprror’s Norte: The symptoms of this 
trouble indicate an open grid circuit in 
either the detector or one of the ampli- 
fier tubes. 

A solution would be to check over the 
values of all the grid-leaks and substitute 
lower values of resistance where a tube 
may be blocking, due to the large surge 
generated by the strong impulse in- 
duced by the action of the telephone. 


— 
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A VOLTMETER HOOK-UP 


Ficure 5: The voltmeter may be used, by 

means of push buttons, in this circuit, to 

measure the filament voltages of the vari- 
ous tubes in a receiver or transmitter. 


How to Make a Voltmeter 
Hook-up for a Transmitter 
WHEN a separate rheostat is used for 


‘each tube or valve in a transmitting or 


receiving set, an individual voltmeter 
should also be used for each separate 
valve if its filament terminal voltage 
is to be read correctly. If only one volt- 
meter and no switch are used, the only 
reading that it is possible to get is the 
battery-terminal voltage; and that does 
not tell much about the voltage the 
valve actually receives. An ammeter 
may be used, of course; but, as is well 
known, it is much better and much less 
hard on the valves to use a voltmeter. 
By using white-top, nickel-plated push 
buttons, one to each tube, and connect- 
ing them as shown in Figure 5, a volt- 
meter may be used; and, by pushing 
the proper button, it will give the fila- 
ment-terminal voltage of the valve con- 
nected to that button. Each push but- 
ton and rheostat should be numbered 
to correspond to the valve to which 
they are connected, so that there will be 
no mistake in adjusting the rheostats. 
—CiarRLES F. FELSTEAD (6CU), Los 


Angeles, Cal. 
* 4 


A Fan Who Logged 402 
Stations in 1926 


CLAIMING a word's record in number 
of stations heard, Mr. William Mc- 
Donald of Chula Vista and Los Angeles, 
challenges all DX hounds to equal his 
achievement. He has logged 402 sta- 
tions during the past year, including all 
stations of any size in every state in the 
Union, and the large stations of prac- 
tically every foreign country; besides 
this he had logged hundreds of small 
stations which broadcast for local recep- 
tion. Mr. McDonald’s book of stamps 
and verifications is insured for two thou- 
sand dollars. 

Mr. McDonald has received all of his 
stations on a loudspeaker. He some- 
times sits until dawn with his ear tuned 
for foreign signals. No special section 
or conditions have been responsible for 
his success, as some of the stations were 
logged in Chula Vista, and others in Los 
Angeles. 

—G. D. Preston, El Centro, Cal. 
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L. C. 28 “Junior” ALUMINUM BOX SHIELDS and SUB-PANEL 


More Aluminum Shielding and Sub panels 


this year than ever before 


At the R M. A. Trade Show in Chicago in June more 
Aluminum for shielding, sub-panels, chassis and linings was 


displayed than all other metals combined. 


Mr. L. M. Cockaday has shielded the L.C. 28 to insure 
amplification, tone quality, sensitivity and selectivity and has 
specified an Aluminum Sub-panel and Aluminum Box Shields. 

Aluminum front panel with walnut grained finish is 


also used. 


The box shields called for in the L.C. 28 were designed es- 
pecially for this set and are easily applied without fitting or 
soldering. ALCOA Aluminum is found to be the most effective 
material for this purpose. These shields are known as 


Junior ALUMINUM BOX SHIELDS 


Jobbers, write our nearest office for prices, terms, or informa- 


tion regarding L.C. 28 Sub-panel and “Junior” Box Shields. 
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ALUMINUM COMPANY OF AMERICA Ne ven, Conn. Pittsburgh, Pa. 


Albany, N. Y. Dayton, Ohio 


Boston, Mass. Detroit, Mich. ; T 8 Newark, N. ]. San Francisco, Cal. 

Buffalo, N. Y. Indianapolis, Ind. 2321 Oliver Building, P ittsburgh, Pa. New York, N. 1. St. Louis, Mo. 

Chicago, III. Kansas City, Mo. Offices in 18 Principal American Cities Philadelphia, Pa. Toledo, Ohio 
Cleveland, Ohio ALUMINUM COMPANY OF CANADA, LTD., TORONTO, MONTREAL Washington, D. C. 


ALUMINUM IN EVERY COMMERCIAL FORM 
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Are You Planning to 
Use the New Alternat- 
ing Current Tubes? 
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Those who are planning to 
build new A. C. receivers or 
convert their old receivers by 
the use of A. C. tubes will do 
well to follow the activities of 
the PorCLAR Rano Laboratory. 
Our Laboratory experts are 
now planning and building full 
A. C. receivers of every type 
and this work will be described 
in full detail in the forthcom- 
ing issues of PopULAR RADIO. 
These new numbers of Por u- 
LAR Rapio will make radio 
history and those who are not 
subscribers will be wise to 
place a standing order with 
their news-dealer for a copy of 
PoPULAR Rapio. 
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Radio's Best Wire 


From the Ground Up” 


“Corwico” is the wire used by Mr. John Harrison Hartley, holder 
of the world’s international set-building championship. ‘‘Corwico” 
wire is also specified by the leading set manufacturers and hundreds 
of professional set builders. For all-around efficient service and 
for meeting the requirements of high class workmanship “‘Corwico” 
radio wire has no equal. 


CORWICO “FLEXIBUS” HOOK-UP WIRE 


‘‘Corwico’’ Flexibus (Solid or Stranded) is a flexible Insulated tinned 

copper hook-up wire which makes a neat and efficient product for 

point to point” and sub pend wiring. It is covered with a varmishe? 

Cambrie flameproof insulation finished in red, green, yellow, brown or 
ack. 
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4 Corwico“ Radio Wires 
Antenna Wire 
(Solid. Stranded and Braided) 
Complete Aerial Kits 
Magnet Wire 
Battery Cable 
Rus Bar Wire 
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Wire 
Annunclator Wire 
Loop Aerial Wire 
Litz Wire 
Flexible Wire 


Of course, it is always better 
to subscribe at $3.00 a year and 
be SURE of receiving your 


copy. 
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“Corwico” Radio Wires are sod by all edding dealers. 
Write for frie booklet on radio wirca and their uses. 


CORNISH WIRE COMPANY 


30 CHURCH STREET NEW YORK CITY 


N ~ NVVPHFLTSPPBVSRVVSIDD d 
aS QI DL IORI OOOO 


S 


Subscription Dept. 


OO 


POPULAR RADIO, Inc. 
627 West 43rd Street, New York, N. Y. 
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PRECISION 


Announces 


A 
Complete New Line 
of Coils 


Guaranteed within 1% of N 
Absolute Accuracy 


ow 


The latest improved types for the set- 
builder, radio engineer and amateur. Coils 
for practically every type of circuit— 
wound and designed with the greatest 
scientific precision. Write for the new 
Precision Catalog and prices. Keep up to 
date with the trend in radio. 


PRECISION 
TUNING UNITS 


Designed expressly for the experimenter 
who desires a tuning unit of as flexible a 
character as is possible to combine in one 
design. Equipped for single hole mounting. 
Type 3A is a little more accurate than 
type 3B, but it is not as compact. Price, 
type 3A, $5. Price, type 3B. $3.75. 


RADIO FREQUENCY 
TRANSFORMERS 


ga eee = Type 
oie 4A 4D 


For the amateur who wishes to experi- 
ment with the single dial calibrated re- 
ceiver. Secondaries are wound to the 
extreme accuracy of 2-10ths of 1 per cent. 
The type 4A coils are probably the most 
accurate coils on the market today. Price 
per set of three, $6.50. Type 4D more 
compact, but not as accurate, $5. 


News About 
the New LC-28 


The Precision Coil Company announces 
that for the third consecutive year it will 
be a distributor of the Laurence Cockaday 
Receiver. The new LC-28 which will 
appear in this magazine in October will 
be sold in complete kit form. Write us for 
particulars. 


PRECISION COIL CO., Inc. 


209 CENTRE ST. NEW YORK CITY 


A Coil for Every Circuit 
ee ee ee eee) 
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“Can I Learn Radio by Maile” 
(Continued from page 151) 


Rapio, and building and operating their 
own apparatus, prove that the printed 
page can convey instruction in radio 
even without the assistance of an in- 
structor. The addition of the instruc- 
tor, the lesson sheets and the correction 
of papers only increases the chances 
of success. 
Correspondence study in universities 
and colleges had become so well estab- 
lished by 1920 that the Bureau of Ed- 
ucation, United States Department of 
the Interior, issued a pamphlet on the 
subject. A reading of this bulletin will 
remove any doubt as to the practical 
value of correspondence instruction. 
The names of 73 institutions that offer 
correspondence courses are listed, and 
61 of these are supported by public 
funds. The following statement is 
made by J. W. Scroggs. Director of 
Extension, University of Oklahoma: 


“Diligent inquiry has failed to find a 
single instance where a competent, con- 
scientious instructor has taught the 
same subject both in class and by cor- 
respondence who does not find words 
of commendation for correspondence 
study. Many testify to getting better 
results by correspondence teaching than 
in class instruction. Advanced students 
are competent witnesses and their testi- 
mony is overwhelmingly favorable.” 


Another significant statement is: 


“Correspondence study is an invalu- 
able method of instruction, almost the 
only one now practised on a large scale. 
Except in correspondence study, indi- 
vidual instruction has given place to 
the class method, save for the favored 
few who are able to meet the higher 
cost of private teaching.” 


Still another: 


“Correspondence students in general 
are serious persons, not childish in years 
or mind. Most of them are adults. 
The small minority of minors are old 
for their years, capable of learning and 
eager to learn. For those wishing in- 
tensive study in a single branch or two, 
classroom work is not adapted. Stu- 
dents must often take three or four 
studies to get the one they wish; they 
must not go faster than the class and 
the work must be managed in the in- 
terest of the group, not the individual. 
Practically all of the courses given in 
colleges and high schools and many that 
are not can be and are taught by cor- 
respondence.“ 


The demand for correspondence in- 
struction in radio is active. Astute 
men and women have grasped the 
fact that when several million persons 
suddenly begin to use radio it means a 


PERCENTAGE 


24 PER CENT OF THE STUDENTS 
LEARN RADIO BY MAIL 


The above table shows the enrollment in 
the Miscellaneous Correspondence courses 
conducted by the Department of Engineer- 
ing Extension of Pennsylvania State Col- 
lege, July 1, 1925, to January 1, 1926. 
The success of this form of instruction de- 
pends not only upon the school, but—and 
perhaps more particularly—upon the work 
of the student himself 


growing demand for radio experts in 
factories, ship and shore stations, 
schools, colleges, laboratories and whole- 
sale and retail houses. Even the Morse 
code is taught by mail, though it is im- 
probable that any student ever was able, 
without previous experience, to copy 
code messages at commercial speed. 

Pennsylvania State College, which had 
more than 25,000 correspondence pupils 
in twenty-five years, never enrolled so 
many in so short a time as it did for the 
first radio course it offered. 

With reputable correspondence schools 
and such institutions as the Y. M. C. A., 
and the many colleges that offer corre- 
spondence courses in radio, there is no 
reason why anyone who wants education 
in radio should not have it. 


Moonlight and Radio 


Can the moon, which has been blamed for so many human frail- 

ties, be blamed also for any effect on radio reception? An Eng- 

lish experimenter has investigated the subject scientifically, and 

his findings will be reported in an article in the October issue of 
PoPULAR RADIO. 
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HERE are three principal devices 
that determine the nature of the 
reproduction of any radio receiver. 


The audio transformer is perhaps the 
most important one of these; it is the 
gateway through which all of the music- 
laden current must pass if good repro- 
duction is to be had. If this gateway is 
too narrow; if it interferes with the easy 
passage of these currents, the best tubes, 
the best circuits or the best loudspeakers 
cannot compensate for the losses in 
quality sustained. The damage to repro- 
duction is irreparable. 


Transformers are judged not by the 
finishes on their containers but by their 
performance curves; the width of the 
gateway they open for the passage of the 
delicate, vibrating currents from the 
detector. Determining the measure of 
this gateway is a precisely scientific job, 


calling for the use of instruments and 
calculations that are beyond the labora- 
tory or mathematical equipment of the 
average fan. 


For over three years the laboratory 
staff of PorULAR Rapio has been deter- 
mining the audio-frequency response 
curve of transformers through the use 
of a speeial and highly accurate audio- 
frequency oscillator, and no transformer 
that does not come within the tolerance 


limits set by the Laboratory Staff can be 


advertised in the magazine. 


The purchase of audio transformers 
advertised in PopuLtar Rapio may be 
made with every assurance of satisfac- 
tion, for they have survived a most rigid 
and painstaking examination. This is 
another instance of PoruLar Rapio’s 
conscientious vigilance that its readers 
may spend their money wisely and with- 
out fear of disappointment. 


mailed to those making this request and en- 


A list of Approved Audio transformers will be I 


closing a stamped and self-addressed envelope. 


POPULAR RADIO, Ine. 


627 West 
New York: 


43rd Street 


N. Y. 
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WILL YOU PERMIT POPULAR RADIO TO HELP 
YOU BUY A GOOD AUDIO TRANSFORMER? 
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FREE 
Simplified 
BLUE 
PRINTS 


You can have your choice of any one set of 
PoPpuLar Rapio Simplified Blueprints with 
your new or renewal subscription for Pop- 
ULAR 10, accompanied by remittance 
of $3.00. These Blueprints will make it 
possible for you to build a tested and ap- 

roved set. You, as a reader of POPULAR 

ADIO, know the many entertaining, inter- 
aoe and instructive articles that are pub- 
lish each month. We promise that 
throughout the coming months POPULAR 
Rapio will hold more and more of interest 
for Radio Fans. 
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Ease, Economy and Accuracy 
in Construction 


Simplified Blueprints make it possible 
for anyone, without previous knowl- 
edge of radio, to construct a highly 
efficient radio receiver. These Blue- 
prints consist of 3 diagrams as follows: 


Panel Pattern 


This Blueprint is the EXACT size of 
the actual set. So accurate that you 
need merely lay it on your panel and 
drill as indicated. No scaling or meas- 
uring to do, no danger of ruining the 
panel through faulty calculation. 


Instrument Layout 


Here again you have an actual size 
print of each instrument and binding 
post and its exact location both on the 
panel and within the cabinet. 


Wiring Diagram 


The unusual feature of this Blueprint is 
that it is an actual size picture diagram 
of the finished set. Each instrument 
and other parts appear in exact size 
and the wires are so clearly traced 
from one contact to another that you 
can connect all terminals accurately 
without even knowing how to read a 
hook-up diagram. 


Set No. 18— The Improved Raytheon 
Power-Pack" (as described in the May, 
1926, issue of PorulLl AN Rapio). 

Set No. 22— The LC-27 Broadcast Receiver 
(as described in the October, 1926, issue of 
PoPULAR RADIO). 

Set No. 23— The LC-Senior Power- Pack 

(as described in the November, 1926, issue 

of POPULAR RADIO). 

Set No. 24— The LC- Inter mediale Power- 
Pack" (as described in the December, 1926, 
issue of POPULAR RADIO). - 

Set No. 25—"The LC-Junior Power- Pack! % 
(as described in the January, 1927, issue of- 
PopuLar Rapio). 


4399990060000, 
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Use coupon below; indicate which set of 
Blueprints you want. 


POPULAR RADIO 
Dept. 49 
627 West 43rd Street New York City X% 


bo Zx 


POPULAR RADIO, Dept. 49 
627 West 43rd Street, New York City 


Enclosed is my remittance of 8. in full 
payment for subscription, with Blueprints as 
checked below, FREE. 


O Set Number 18 O Set Number 23 
O Set Number 22 O Set Number 24 
O Set Number 25 
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BROADCAST 


A Receiving Set for Every 
Eighteen People 


ACCORDING to unofficial estimates, this 
country leads the world in the per capita 
ownership of receiving sets, with one set 
for every eighteen people. England 
claims second place, with a set for every 
twenty people. Sweden, Austria, Den- 
mark and Germany follow, in the third, 
fourth, fifth and sixth places. 

* * 


City Broadcasters Cannot 
Usurp the Ether 


WHEN a broadcasting station from 
Chicago appealed to the Federal Radio 
Commission to be allowed to appropriate 
a wavelength from Omaha, the Com- 
mission refused permission. This ac- 
tion gives evidence that the Commission 
will not allow the large city broadcasters 
to usurp the broadcasting channels at 
the expense of the country at large. 
The separation of wavelengths in large 
cities is now established as at least 50 


kilocycles. 
* * 


Radio Weather Maps 
Speeded Up 


Rapo weather maps are now being 
sent four times as fast as they formerly 
were. The 45 or 50 minutes formerly 
required to transmit a complete map 
was found to be too slow to be of use 
to the Navy dirigible Los Angeles. C. 
Francis Jenkins, inventor of the slower 
method, has now devised a method 
whereby a complete map, 7 by 10 inches, 
may be transmitted in about 12 minutes. 

* * 


Radio Bootlegging in China 

ADMIRAL BULLARD reports that the 
war lords of China are not all enthusiastic 
over the idea of radio broadcasting. 
Their feelings on the subject are so 
strong, in fact, that bootlegging radios 
into China is becoming almost as profit- 
able as the kind of bootlegging prac- 
tised on this side of the Pacific. 

* * 


Germans Prefer Crystal Sets 

THE use of crystal and one-tube re- 
ceivers still predominates in Germany. 
This is partly due to the lower cost of 
these types; also the fact that at present 


there is only one broadcasting station in 
each German city makes it unnecessary 


that receivers be highly selective. 
* * 


Dactors Ban Broadcasting 


as “Unprofessional” 

AFTER considerable debate, the House 
of Delegates of the American Medical 
Association passed a resolution declar- 
ing it unethical for a physician to give 
a medical talk by radio except under the 
auspices of a medical society. Al- 
though it was considered proper for a 
doctor to give a broadcast talk anony- 
mously, it was ruled that the doctor was 
to be held responsible if his name be- 
came public in any way. The op- 
position held that the resolution 
restricted too greatly the legitimate 
broadcasting of health talks by recog- 
nized physicians. 


Fans to Oppose Direct Ad- 
vertising by Radio 


Because the Federal Radio Commis- 
sion does not have jurisdiction over the 
broadcasting of direct advertising, the 
United States Radio Society of Cin- 
cinnati has undertaken to find out how 
the broadcast listeners themselves may 
combat this evil. 

Through a recent questionnaire sent 
to listeners by the Society,” states Mr. 
Paul A. Greene, the secretary, “a bitter 
opposition was found against broadcast- 
ing stations engaged in direct advertising 
over the air. The United States Radio 
Society immediately started a campaign 
against direct advertising over the air. 
Although complete plans have not been 
made to combat this evil, it is believed 
that through legitimate broadcasting sta- 
tions, radio listeners and the press co- 
operating with the Society, this form of 


broadcasting will be exterminated.” 
* * 


Who Provides Our 


Broadcast Programs? 

ACCORDING to Radio Commissioner 
Bellows, only 21 per cent of the na- 
tion’s broadcasting service is provided 
by manufacturers of adio sets and deal- 
ers in electrical apparatus. Over three- 
fourths of our broadcasting is provided 
by interests outside the electrical field. 
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VITROHM RESISTORS and RHEOSTATS 


cover every resistance requirement in 
current supply unit circuits 


HOOSE to build the power circuit you will this year and there 
is a dependable Vitrohm Resistor and Rheostat exactly engi- 
neered to meet your requirements. 


Resistance is the heart of power circuits. Assure yourself of quiet, 
permanent, and unfailing service by insisting upon Vitrohms for 
radio. Each of the 95 Vitrohm Radio Resistors and Rheostats is 
guaranteed unconditionally for continuous duty in any circuit where 
it operates within its watts-dissipation rating. And Vitrohms have 
the highest watts-dissipation rating without resistance change of 


all resistance units. 
The Adjustat 


The Adjustat is a new Vitrohm Rheostat Like all Vitrohm Products, the resistive 


designed for use in radio current supply 
unit circuits. 


Each Adjustat has 15 steps of resistance 
and is arranged for potentiometer connec- 
tion. Its compact size, 2% inches in dia- 
meter, permits the use of several Adjustats 
in circuits where adjustable resistance is 
desirable. 


element, wire having a low temperature 
coefficient of resistivity, is embedded and 
permanently protected by a fuse-on coating 
of vitreous enamel. 


11 Types are available as listed below. 
The Adjustat is priced at $3.00. 


30 ohms, 0.75 amp.—6507-80, 50 ohms, 650 m.a.—507-81, 600 ohms, 180 m.a.—507-75, 1000 ohms, 125 m.a.— 
507-76, 2250 ohms, 90 m.a.—607-77, 10,000 ohms, 40 m.a.—507-78, 25,000 ohms, 10 m. a. 


! 507-79, 1 ohm, 4 amp.—507-71, 2 ohms, 3 amp.—607-72, 6 ohms, 1.5 amp.—607-73, 20 ohms, 1.0 amp.—507-74, | 


— 


Raytheon and QRS ABC Units 


Three new Vitrohm Radio Products are immediately avail- 

able for use in the Raytheon 350 m. a. and m. a. 

ABC Current Supply Units. Vitrohm Resistor 507-62, 

paces at $7.50, is tapped for all voltages needed in the QRS 
ircuits. 

Vitrohm Resistor 507-70, priced at $7.50, is officially ap- 
proved by the Raytheon Laboratories for use with their 
rectifier. (lustrated.) 

Vitrohm Rheostat 507-59, priced at $5.50, is designed for 
series primary control in both circuits. 


— 


Vitrohm Grid Leaks for Transmitting Circuits 


Vitrohm Transmitting Grid Leaks are now available for the 
R.C.A. UX 852 and De Forest P and H transmitting tubes. 


Ward Leonard has developed a complete standard line of 
transmitting grid leaks and rheostats covering all circuits 
up to and including those of 1,000 watts input. If you are 
interested in this and other radio apparatus, write for Radio 
Bulletin 507 (1927-1928). It will be sent without charge. 


31-41 SOUTH STREET 


MOUNT VERNON, N. Y. 


resistor specialists for more than 35 years 
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Modernize 


Your Radio 
YAXLEY 


Improvements will bring you a 
new standard of convenience and 
comfort in radio entertainment. 


Switching Rheostat 


Serves as a fila- 
ment switch and 
theostat in one. 
C onstruction 
cume as famous 
Air - Cooled 
kkeostat — gives 
correct voltage 
range and 
carrying capac- 
ity; feeds cur- 
rent slowly and 
evenly through 
use of large number of turns of 
special non - rusting. resistance 
wire, Resistance unit suspended 
in air to permit ventilation. 


Furnished in sizes from 2 to 
100 ohms $ 


Easy to mount on front, sub or 
rear panels. The ideal Jack for 
Loud Speaker connections and for 
use as binding sts, for con- 
necting Battery Leads. Ground, 
Antenna, etc. Mount in 5/16“ 
panel hole. 


Per Pair 


Convenience Outlets 


To give you greater 
joy with your radio 
with less muss an 
fuss with its’ ac- 
cessories, these 
Radio Convenience 
Outlets permit the 
wiring of the home 
so that batteries are 
out of sight, a loud 
speaker can be 
placed in any room, and the aerial 
and ground can be tapped like 
your regular electric convenience 
outlets. Do away with unsightly 
lead-in wires and set connections. 
Avoid damage to the building and 
acid stains on floors or furnish- 
ings. Outlet plates made single or 
in gangs. Fit any standard switch 
box or may be attached directly 
to plaster laths or studding. 


No. 135—Radio Convenience 
Outlet for Loud Speaker 
and Head Phones $1.00 


No. 136—Radio Convenience 
Outlet for Aerial and 
Ground 


No. 137—Radio Convenience 
Outlet with Plug for Bat- 
tery Connections ......... 2.50 


Yaxley also makes Air - Cooled 
Rheostats, Automatic Power Con- 
trols, Cable Connector Devices, 
Potentiometers, Jacks. pack 
Switches, Special Switches, Phone 
Plugs, Mid et Jacks and Plugs, 
Pilot and Panel Lights, Pilot 
Light Switches, Name Plates, etc. 


Write for new illustrated and 
descriptive price shect 


At your dealer's. If he cannot 


supply you, send his name with 
your order to 


YAXLEY MFG. CO. 
Dept. P 9 So. Clinton St. 
CHICAGO, ILL. 
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Transoceanic Calls Heard 


PoPpuLAR Rapio kas now completed ar- 
rangements for forwarding to transmitting 
amateurs in England, France, Germany, 
Austria, Ireland and Italy all calls heard 
(QSL) cards that may be addressed to them 
by American amateurs care of this maga- 
zine. These cards will be delivered through 
local agents in those countries, who have or 
can obtain knowledge of the present ad- 
dress of the foreign amateurs. Plans have 
also been completed by this magazine for 
forwarding to transmitting amateurs in this 
country in turn all QSL cards that may 
be addressed to them by amateurs from 
those countries. American amateurs are 
invited to send their cards to foreign ama- 
teurs through this office, which will not 
only assure safe delivery through the spe- 
cial agencies which are thus provided, but 
which will publish a monthly list in a 
“Transoceanic Calls Heard” department. 

Address your cards to the foreign ama- 
teurs by call numbers and enclose them in 
envelopes to— 

The Calls Heard Editor 
PoruLaR RADIO 
627 West 43d Street, New York 


THE following stations were received 
and logged at the amateur station 
EF-8TIS, Rugles (Eure), France, using 
a Bourne receiver with one stage of 
audio and a single wire antenna: 
NU-1NI—May 13, 1027; signal strength 

R3; DC note; interference and fading; 


NU-2CS—May 19, 1927; signal strength 
R3; DC note on 30 meters; no fad- 


ing; 

NU-1ALR—April 29, 1927; signal strength 
R4; very good DC note; interference; 

NU-2CX—May 23, 1927; signal strength 
R5; DC note; interference and slight 
atmospherics; 

NU-8CPF—May 22, 1927; signal strength 
R7; good note; slight atmospherics; 

NU-3AFW—May 21, 1927; signal strength 
R6; very good rectified AC note; 
some static; 

NU-IID May 20, 1927; signal strength 
R7-8; very good rectified AC note; 
no fading; 

NU-3AFW—May 19, 1927; signal strength 
R3; steady DC note; no static; 
NU-8ALY—March 25, 1927; signal strength 

R6; DC note; atmospherics; 

NU-5JF—May 7, 1927; signal strength 
R6; very good rectified AC note on 
35 meters; 

NU-1MV—April 4, 1927; signal strength 
R8; good note on 30 meters; no 
fading. 

NU-8AZY—March 8, 1927; signal strength 
R2; DC note; interference; 

NU-1ZV—March 6, 1927; signal strength 
R6; very good rectified AC note; 
interference; 

NU-2AFV—March 6, 1927; signal strength 
R5; very good rectified AC note; 
interference ; 

NU-2AKJ—March 26, 1927; signal strength 
R7-8; good rectified AC note; inter- 
ference and static; 

NU-2CS—March 26, 1927; signal strength 
R6; DC note; no fading; 

NU-8XE—March 24, 1927; signal strength 
R7-8; unsteady rectified AC note; 

NU-1AL—March 13, 1927; signal strength 
R3; interference; fading; 

NU-2CYX—Feb. 2, 1927; signal strength 
RS; good rectified AC note; no 
fading; 

NU-2RG—Feb. 2, 1927; signal strength 
R3; good rectified AC note; 

NU-8CCM—Feb. 22, 1927; signal strength 
R2; rectified AC note; interference 
and static; 

NU-1QL—Feb. 22, 1927; signal strength 
R4; rectified AC note; static; 


NU-1BDW—Feb. 27, 1927; signal strength 
R2-3; atmospherics; fading; 

NU-9CPM—March 5, 1927; signal strength 
R5; good rectified AC note on 30 
meters; no fading. 


THE following stations were received 
and logged at the amateur station 
EF-8NOX, Paris, France, using a 
Schnell receiver with one stage of audio 
and a single-wire antenna: 
NU-3CKL—March 30, 1927; signal strength 

R7-8; very good rectified AC note on 
39 meters; no fading; 

NU-40Y—April 3, 1927; signal strength 
R5; good DC note on 39 meters; bad 
interference; 

NU-1KK—April 25, 1927; signal strength 
R5-7; good DC note; no fading; 
NU-1ASA—April 3, 1927; signal strength 

R6; DC note on 41 meters; 

NU-8ACU—April 27, 1927; signal strength 
R5; rectified AC note on 36 meters; 

NU-8AFQ—April 4, 1927; signal strength 
R5; DC note on 38 meters; slight 
fading; 

NU- SDR] March 30, 1927; signal strength 
R6; steady AC note on 41 meters; 
NU-SOA—April 27, 1027; signal strength 
R6; steady DC note on 37 meters; 
NU-4TZ—Feb. 9, 1927; signal strength 

R6; DC note on 38 meters; 

NU-8ALY—March 23, 1927; signal strength 
R6-7; very fine DC note on 38 
meters; interference; 

NU-8BBE—Feb. 6, 1927; signal strength 
R7; steady DC note on 41.5 meters; 
slight interference; f 

NU-8CCQ—Feb. 4, 1927; signal strength 
R3; rectified AC note; 

NU-8ES—March 25, 1927; signal strength 
R5; rectified AC note on 41 meters; 
slight fading; 

NU-1AJX—March 5, 1927; signal strength 
R6; DC note on 39 meters; slight 
interference; 

NU-1AKR—March 4, 1927; signal strength 
R5; steady rectified AC note on 43 
meters; slight interference; 

NU-1AXA—Feb. 5, 1027; signal strength 
R7; good DC note on 39 meters; 

NU-1AVF—Feb. 5, 1927; signal strength 
R6; rectified AC note on 42.5 meters; 
slight interference; 

NU-1ALS—Feb. 7, 1927; signal strength 
R3; steady rectified AC note on 35 
meters; 

NU-2QU—March 11, 1927; signal strength 
R7; very good rectified AC note on 
43 meters; 

NU-2MD—March 5, 1927; signal strength 
R6; DC note on 42 meters; slight 
interference; 

NU-2CVS—March 4, 1927; signal strength 
R5; DC note on 42 meters; slight 
interference; 

NU-2BM—Feb. 2, 1927; signal strength 
R8; good rectified AC note on 42 
meters; slight interference; 

NU-2AVB—March 5, 1927; signal strength 
R5; rectified AC note on 43 meters; 

NU-1XM—Feb. 9, 1927; signal strength 
R7; rectified AC note on 39 meters; 
slight interference; 

NU-INL— March 6, 1927; signal strength 
RS; rectified AC note; 

NU-1KK—Feb. 7, 1927; signal strength 
R7; DC note on 38 meters; slight 
interference; 

NU-1IC—Feb. 10, 1927; signal strength 
R6; rectified AC note; 

NU-1GR—Feb. 6, 1927; signal strength 
R6; DC note on 41.50 meters; slight 
interference; 

NU-1DI—March 4, 1927; signal strength 
R7; rectified AC note on 38 meters; 

NU-1CX—March 8, 1027; signal strength 
R6; DC note on 42 meters. 
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į FERRANTI A. F. 4 TRANSFORMERS 0 


Exclusively specified f 
for the H 


Magnaformer tl 
9-8 Circuit 
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A. F. 4. Price $8.50 A. F. 3. Price $12 Output Price $10 


2 

f 
Ratio 3½ to 1 Ratio 3½ to 1 Ratio 1 to 1 0 
Dimensions 21” x 3” x31” Dimensions 21⁄4” x 3” x 334” Dimensions 234” x 3” x 334° 0 
Weight 1 Ib. 3 oz. Weight 1 lb. 14 oz. Weight 2 lbs. 10 oz. ) 


Ferranti design 
characteristics and construction 
assure the highest degree of audio amplification 
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FERRANTI, INC. 
| 130 West 42nd Street, New York, N. Y. 
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i FERRANTI, Lr. FERRANTI ELECTRIC, Lt. 9) 
) Hollinwood, England Toronto, Ontario, Canada 3 
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Three Great Circuits 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABOR: ATORY 


Nps 


Build One of These oh 


Alii 


| Magnaformer |, 


$ 

: t9] 
i are specified for the 75 ty LC -28 

J im presenting the con- 
h Magnaformer i 9) 0 details ofthe 
9.8 Circuit BIG) Magnaformer. the 
8 H „ AeroSeven and the 
H ae 100 LC-28, PopuLAR RADIO 
sey 00 tA feels that it is continu- 
0 A we f ing what has become a 
725 10 traditional policy to 
tH} 2 X H supply its readers with 
F H information concerning 
of N 0 circuits that represent 


Spring Supported 
Shock Absorbing 


AS builders who know and 170 
want the best. H 


Stop tube noises. Anti-micro- a 
Í ') phonic. The greatest contribu- f | 
tion to the non noisy operation $% 
0 of the set. 19] 


Tube“ floatsꝰ on finely tempered f 

springs. One-piece terminal to 
tube connection. Knurled nuts 0 
0 | for binding post connections or 


* 
Wx handy lugs for soldering. 0 
f | The choice for practically every W 
prominent circuit for several 767 
Í years. Among the most recent 0 
6] hook-ups for which it has been TA 
½ specified are: (9) 
00 Magnaformer 9-8 R 
Oo Camfield Super-Selective 9 00 
0 Lynch Suppressor Circuit N 
U H. F. L. Nine - in-Line 10 
10 World's Record Super 10 100 
100 Strobodyne 8 8 
85 Melo Heald Fourteen tH 
f St. James Super l . 
90 Two- Dial Equamatic fi 
<< i | 
% Benjamin Shelf Bracket $| 


An aid to simplification in set f 

construction. Support sub- panel, X 

es, with room underneath for acces- [3] 
$ 


(| series and wiring. Plain and X 
Nad adjustable. i 
rere 

10 At all Radio Jobbers and Dealers Ww 

j 8 

775 Made by 

0 Benjamin Electric Mfg. Co. 2% 
XN 120-128 S. Sangamon St., Chicago 10 


247 W. 17th St. 


New York 


Manufactured in Canada by the Benjamin Electric 
g. Co. ef Canada, Ltd., Toronto, Ontario 


— ( ⁵ ͤ — 


A 


0) U the world over by set 10 | 


| i recommend 


448 Bryant St. 


San Francisco 


the best and most ad- 
vanced practice of mod- 
ern radio engineering. 
The Laboratory Staff of 
„ the magazine feels that 
| it can conscientiously 
the con- 
struction of either one 
of these receivers with- 
0 out fear of unfavorable 
responses. This it does 
0 only after thorough in- 
„ vestigation in what is, 
00 without doubt, the most 
¥ finely and elaborately 
equipped magazine lab- 
š% oratory in the world. 

| In one of these three 
circuits every reader 
will find his ideal, both 
in performance and 
price. No exaggerated 


claims have been made 


and careful construc- 


tion will reward the 


builder with more than 
~~ modest performance. 

Readers should re- 
member that the Poru- 
LAR RADIO Technical 
Bureau will be glad to 
assist them in any prob- 
lem arising in the oper- 
ation of these receivers. 


1 POPULAR RADIO, Inc. 
627 West 43rd Street 
New York City 


Specified by L. M. 
Cockaday for the 


Magnaformer 


9-8 circuit 
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Permanent Accuracy! 1 
AEROVOX Fixed Mica Condens- [RSS 


+, 


eed 
— 


ers stay accurate because they 
are moulded in genuine Bakelite 
and are sealed and protected 
against possible injury, moisture 
or chemical action. 


— 


N 
8 
Ww 


— 


S +> 
oe A special process in the manu- (9 
facture of the condenser element SALU 
. enables us to manufacture and N 
5 guarantee them to be within 00 
0 | 10% of their marked rating. 
oe 
a | 161 
5 * À 
9 0 
XN IC 
* 1 | 
f 70 Washington St. Brooklwn. N. Y YE 
| 7 
ee | 
w| 7 Deen — m OX, — S € — — 8 J 
11 5 
DO 
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FOR THE X 


Magnaformer 


iA 9-8 

` 
9 THE following | 0) 
FROST 2 U 
00 DIO paste are 2 N . 
gj aciu rly speci- í 
5 fied for the Mag- } 3} 
„ naformer 9-8, i 
Y “Commander-in- BO 
t Chief of the Air.” f ) 
5 Your dealer can | | 
„ supply you with | $ J 


these parts. Se- 
cure them from 


2 him today. — | 
01 FROST-RADIO PARTS () 
„„ FOR THE MAGNAFORMER l 
7 1 No. S-1810 De Luxe 10-ohm Bakelite ONS 


Combination Rheostat and Battery 
Switch, gold arrow knob. 
5 1 No. 1824 De Luxe 400-ohm Bakelite 
1 | Potentiometer, gold arrow knob. : 
0 1 No. 1810 De Luxe 10-ohm Bakelite | 

Í 


Rheostat, gold arrow knob. 
830 De Luxe 30-ohm Bakelite 


1 No. 1 aS 
$ | Rheostat, gold arrow knob. 187 
No. 253 Frost Cord Tip Jacks. | | 
+ 

N 


e 
) HERBERT H. FROST, Inc. 
TEV Main Offices and Factory | ? 
NNA ELKHART, IND. $ 
< 
f | Chicago Washington, D. C. ray 
Neu York Pittsburgh |) 
ote Boston New Orleans | 
11 Philadelphia St. Paul ates, 
, Los Angeles Buenos Aires 9 
SSeS eS S | 
— vis- 
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Tuin Rotor 
Remler Drum Dial gives 


The 0 0 
a full 15 inches of dial space, Cen? C t 62 C d 
le ircul ondenser 


VÆ 
N 


2 
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D 


N 


S 
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CA 


A 
N 


—— 


Calibration strips are rigidly 
mounted, yet easily remor- of the dial 


ue are Teadiy writen in. because they have demonstrated their through a full 360° gives 
sig e, superiority in actual use under all fig 
panel pie n conditions. Te otal, at een 
Calibration strips supplied 8 ; dial to he’ grounded and 
foe. elhe elaks ot A new two-color folder, describing and il- completely eliminating 


counter olock-wise rotation lustrating the entire Remler line of quality hody capacity effects. 


2 
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Y 
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Twin Rotor Con- 


SY 
A 


of dial. hd e e e 
No. 110.—Drum Dial. .$4.50 radio parts will be mailed free on request. denser $5.00 
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— 


A 
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i 
y | X 
6 Division of VS 
0 Gray & Danielson Manufacturing Company 9 
A Chicago 260 First Street, San Francisco _ New York 8 

L Eastern Warehouse Elkhart, Irdiana fi 
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NATIONAL | 


TONE FILTER 
is exclusively specified for the 


Magnaforme 


9.8 CIRCUIT ga: 


KOOKONI O ORKO ORKO ONOONO ONOONO ORONO 


D 


A 


Magnaformer 


PARTS 
IN STOCK 


We can furnish you with complete 
kit of parts for the famous MAGNA- {| 
FORMER 9-8 Receiver—just as de- 
scribed in construction article in 

issue. 


WHOLESALE DISTRIBUTORS f 


— 


Gy 


NONE 


N 


S — 


J D 


— — 
<i. — 
~- 


We are wholesale distributors for the 
New aghan “10” Receiver, the 9 in &R; 
Line, orlds Record Super and all 

other popular kits. 


FREE 
New 1928 Catalog 


Write today for our new 1928 Cata- ti 
| 


NATIONAL. , 
1 


log. It's free to Dealers and Pro- 
fessional Set Builders. Contains list 
of parts for the above mentioned kits 


and for all other popular hook-ups. * 4 
This new catalog includes the newest N W 
pis and complete lines produced by n 
ilver-Marshall, Karas, Carter, Aero i ĝ 
Coil and describes everything worth N OK 
while in radio. Ô i 
SERVICE 3 
We can deliver any kit or part same N HIS is a power tube output device specified h i . 
: : s y R. C. A., and all other S 
day 1 is 5 Complete soe e for pepe the flow Fal direct DORA tube manufacturers. a] 
See Na delve ‘Wee. todas tor $ current in the winding of the loud- Price, NATIONAL Tone Filter, with 
ment. alo pS ised ‘It tos ay tot 9 speaker, thereby protecting it from z; foot phone: cord for instant attachment \ 
new catalog and revi ist ot prices. V burning out and improving the quality to any existing set, 57.00. Price with- 1 
Prompt Service-No Substitutes of its tone. A device of this kind is out cord, $6.50. 
rompt Service—No Su stitutes 
XN NATIONAL CO., INC. w. A. READY, Pres. Malden, Mass. 22 
MILLER-WELLES CO. 6 Makers of B-Power Supplies, Power Amplifiers, National Tuning Units, $ 
; è ‘ National Chargers, etc. 
ee Kinzie St. R Send for Bulletin L-9 95 
A icago 
‘4 
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| QUALI-TONE 
Specializing in e 0 Is Exclusively 


Specified for the 


Magnaformer 


Cockaday Kits 


303 Atkins Ave., Brooklyn, New York 


Cockaday Sets Now Made Easier to Build by Our New Ready- to- Wire“ Plan | Ricans sed 
50% of Your Time, Work and Worry SAVED! | By Leading Radio 


All you need do is to connect bus-bar according to diagram, solder and your set is finished. 
These Kits are sent to you completely mounted, and assembled on a Veneered Mahogany 
baseboard and genuine bakelite panel, drilled and engraved. Genuine pau used as listed below; 


And specified for exclusive 
use with the World's Rec- 
crd Super Receivers, the 9 


exactly as used in Mr. Cockaday’s Laboratory Model. COMPARE OUR OFFER! In Line, Melo Heald, Vic- 
toreen, St. Jan es, Pi pular 
7 o Mechanics Economy Nine, 
and many otber receivers. 
Magnaformer 9-8 Circuit BECAUSE 
1 Formica Front Panel, 710 $6.50 ] 2 Durham 2 megohm Grid Leaks @ 800. . 81. 00 F 
1 Formica Kub- Panel. 9x25x3/16"......... 6.50 1 Frost De Luxe 400-ohm Potentiometer, 3 7 aoe S — * 
5 Magnaformer Transformers, Unit R. F. gold arrow knob No, 1824............. 1.25 a world records—broughbt in 
No. 01 @ $8.50... 0.0... ccc ccc cee cee as 42.50 1 Frost De luxe 10-ohm Combination : stations e miles distant, 
1 Untcoupler, Unit C. U. No 71 6.50 Rheoatat and Battery Switch, gold ar- and most consistant reception of far distant stations. 
2 Remler Universal Drom Type Dials with row knob No. 8181U⁰ũ . eee 1.35 In the Quali-Tone De Luxe, construction is of the 
Controls, Jo. 110 @ $4.50............ 9.00 1 Frost De Luxe 10-ohm Rheœt at. No. 1810 1.00 est quality throughout. Woodwork is of selected, soli 
2 Remler 000 mfd. Variable Condenacrs 1 Froat De Luxe 30-ohm Rheoatat, No. 1830 1.00 walnut, hand rubbed, natural finish. Only the finest 
No. 639 @ 3 %% ͥB.·niũnnnnJ3¹. .00 00 10 00 4 Frost Tip Jacks, No. 253. @ 30c per pair 60 t cd wi K well insulated and covered with 
9 Benjamin Sockets No. 9044 @ 50 4.50 | 2 No. 112 Amperites, with Holders & $1.10 2.20 rade ene oa iy ire, A ber 
2 Benjamin Sub- Panel Brackets, 2” high, 1 Yaxley Cable Connector Plug No. 660... 3.00 wn silk braiding is used. Wire spacers are made 
No. h vec cmentdeeenais . 1 Yaxley Radio Jack Switch No 60....... 1.25 best grade insulating material, reducing losses to a 
2 Ferranti Audio Transformers. A. F. No. 12 Feet Acme Bus Bar Wire No. 14. round minimum. Every CQuali-Tone Iccp has the spe 
4 @ 218.50 ce cc ce cceeee 17.00 tinned, @ 22 fo . eee eee 24 patented Quali-Tone adjustment which keeps the wires 
1 National Tone Filler. „„ 7.00 | 7% Feet Acme Fieaihle Spaghetti covered wire . 95 taut always. Three leads are furniahed, the center tap 
1 Samson „Radio Frequency Choke Coll 1 . wood block for uh - panel center being removable. 
f V 6 d ññ E E : f ; 

è : se 22” right angle mu for supporting Compare the li-Tone construction, design and 
ais, ith Mounin @ Ade iat: Re fear of aub-panel........ l 10 performance, and you will find that it excels in every 
1 Acrorox .001 Fixed Condenser, Type 1450 40 Wire, screws. lugs, nuts, bolts, solder... 58 particular. it e n 
1 Aerovox d. By-pass Condenser, Ty 99 1G 2 A u n i turns 

200, Short . condemn DPO so | READY-TO-WIRE KIT, PRICE $128 within a radius of 514 inchee—the Quali-Tone within a 
radius of 714 inches. All i-Tone Loops are de- 
signed for use with .0005 condensers. Try the De Luze 

DE LUXE QUALITONE LOOP $12.50 ache Quali-To 
12 The Quali-Tone De Luxe. . $12.50 
$12. The Quali-Tone............ 10.00 
m ]ù̊ ge) a eer Jobbers Dealers 
e has Gown the Tastest selling loop on the market- dus entirely 
m re 
AERO-SEVEN Receiver S ee ee 5 
: DURO METAL PRODUCTS CO. 
1 Aero Seven Foundation Unit........ . . . 812.00 10 XI. Binding Posts............ e e e $1.50 „ Kildare 
1 Aero TRF Kit, Code U- 12 (3 cofls).... 1200 1 Amsco Floating Boche... . 1.00 2055 N Avenue Chicago 
1 Acro Choke NO. 6 ů )))) 1.50 6 Amsco Plain Sockets. 50 each........ . 3.00 © 
1 Silver-Marshall Drum Dial............. 3.00 1 Amsco .0005 mfd. Triple Condenser..... 11.25 
i cater 100 Smi gree TaN ewes H 1 Amsco Grid Gate Mounting............. 36 
arter 200 - hm Imp“ entiometer.. 1. 1 Amsco 5 meg. Grid Gate ; eee 
1 Carter 6-ohm Imp'“ Rheost alt 1. 00 1 Kit ARCO Aero Seven Resistance SS 
1 Carter H- 1.000 Resistoãr r . 30 Coupled Audloo— . 7.00 sie — 
: pone 1928 „ TF Rerew assortment and bus bar.......... 23 i 
art er mid. ondenger t clips of r i 
1 Carter .001 mfd. Condenser............ 50 T0. 85 
Fae 24 mid. By bass Con daher... 1. 8c READY-TO-WIRE KIT, PRICE $59 


i 
Operating Data X 
for the 6 


Y 


NEW! COCKADAY LC-28 RECEIVER Ma gna former 


en ere “antenna” and round.“ respectively, 
1 Hammsriund Double Drum Dl al. 6.00 with Insulating washers for antenna 


Y 
1 Set of Precision Radio Frequency jack G Wo... aonar $0.50 A | 
Transformers, type 4 ̃ zz.. 12.50 4 Renjamin Vibrationless Sockets @ 75c.. 3.00 AERO-SE V EN 
3 Samson High Frequency Chokes, type No. 1 Lynch Ringle Resistance Mountings...... 85 A, 
7 nE E E E 6.75 1 Lynch Suppressor, 500 ohm. 1.50 6 
1 Samson High Frequency Choke. typo 1 lynch Suppressor, 600 ohms............ 1.50 ana 0 
JCC%%%SdC/S waite anv eats 2.00 | 1 Lynch Suppressor, 70 ohms 1.50 * 9 
3 Aerovox Moulded Condensers, . 02 mfd., 1 Durham Metallized Resistor, 6 meg..... .50 6 N 
/ ⁰⁰ E E 4.50 2 Tait Brackets ....... 0... ccc wees 2.00 6 * 
1 Aerovox Moulded Condenser, . 00025 mfd. 35 1 Alcoa Aluminum Chassla ... 7.50 LC- 28 6 
1 Acrorox Moulded Condenser, . 0007 ß mfd. 40 4 Scts Special Aluminum Box Shields for 7 
1 raat ea pal 5 and Rheostat, 1.75 e cic ies cee anew wenn 106 Will be f h f 9 
mms, NO. 906-KkKʒ . q ; 1 Aluminum Panel. 6x 266/22 . 4. i ° 1 
1 Yaxley Cable Connector Plug with Cable, % | 1%” Extension Aba. . . 0 50 found of 55 orth 7 
ir. dee sontewessce ; TE Pr T min 
4 Carter Fixed Resistance 4 ohms, type READY-TO-WIRE KIT PRICE $89 80 co 8 . OPULAR 9 
H-4, G 256 1.00 7 Rapio. Let the radio en- N 


gineers who designed these 
remarkable circuits tell you 
how to operate them for the 
most gratifying results. Fol- 
lowing the individual series 
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POWER PACK and AUDIO AMPLIFIER 


to operate in conjunction with wing 
° o 77 will allow the builders o 
the LC-28 Receiver—in Stock!! SS these already famous re- 


i] ceivers to get maximum re- 
NEW HAMMARLUND ROBERTS HI-Q SIX ! 


j sults in minimufn time. 
Write for Special Circular which we have prepared 
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Disappointment at the news- 
stand can be avoided by en- 


A 
0 tering your subscription to 


K 


Popul AR Rapio now. 


on the above Kits i Subscription Department WN 
VY POPULAR RADIO, Inc. 0 
DEALERS; Send for 8 7 N ready! | Y 627 W.43rd St, NewYork City ; 10 
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V Two Years Ahead lin Design ( 
Ó on At the Radio Trade Show in Chicago, the almnoancse 
> gefinitio, è ment of the Magnaformer was one of the few atart- 
9 sary “great .? lingly new ideas in radio development. We know <A 
) N 8 * 36 from actual observation that the Magna former is Ó 
SS two years abead in design, for it incorporates ad- 0 
4 vanced and evolutionary ideas throughout. It is ) 
6 distinctly different, with ite self-shielding, mai 
) units, double amplification for each R. F. stage and 
W excellent laboratory construction. It is a fresb ides 


— the very heart of the new and better receiver in 
which its remarkable qualities are given full range. 
Coming, asit does, when the air has been cleared by 
the new rulings of the federal radio commission, 
it makes it possible to secure exceptional results, 
accomplishments beretofore unknown to fans, 
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The secret of the Magnaformer circuit’s efficiency lies in the new 
Magnaformer intermediate long-wave transformers with which 
it is equipped. These transformers are a distinct innovation in 
radio. They are refreshingly new in design, in workmanship and 
in performance. This new and superior construction meets the 
present-day demand for greater radio efficiency, a demand far more 
critical than ever before, due to radio’s rapid advancement in fac- 
tory-built receivers. The circuit throughout is new and modern. It 


— 


proval of radio experts. It has created a new standard of 


N T* new Magnaformer 9-8 Receiver has won the instant ap- 
all- around radio efficiency. It is the season’s feature circuit 


R 
OON 


WS in Radio, Citizens Radio Call Book, Popular Radio, and other 
Ó well-known magazines. This widespread acceptance and enthusiasm 
0 3s due to the inherent excellence of the circuit — its hair-splitting 

N selectivity, perfected, superb tone, great volume and extremely long 
range. During the first test of the Magnaformer Receiver this 


2 
an 


Spring, 43 D-X stations were logged from Chicago, including three 
on the Pacific Coast. The engineers present during the test were 
astounded. Subsequent performances have shown that the Magna- 
former does the amazing thing consistently. Winter reception will 
see many additional record performances, according to the experts. 
The enthusiastic reception accorded in Chicago is now being given 
the Magnaformer the country over. Its performance is sensational. 
It is the talked-about circuit in radio professional and amateur 
circles, One of the real thrills and joys in truly exceptional radio 

rformances is in store for the man who “builds his own,” and it 
is impossible to duplicate the work of the Magnaformer in any 


has the latest lighted drum dials, controlled by knobs instead of 
the fingers; unique Ferranti transformers give equal amplifica- 
tion of all audio frequencies; output tone filter insures retention 
of tone quality. 

Thus, in the Magnaformer you have a precision-built instru- 
ment that ranks foremost in laboratory circles and which is avail- 
able to set builders in the perfection of a truly remarkable radio 
receiver, a receiver that is designed from the best available pa 
possible to produce, all matched perfectly into a compact, high- 
quality receiving set of the first order. 

* Joy, it has well earned its name, Magnaformer, the “Great 
reator. 
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( other way. . 
0 Magnaformers are different, outstanding and unusual in four vital respects 


FIRST— Magnaformers are precisely and unal- ent on perfection of Mechanical Design to insure naformer intermediate transformer, makes it sur- i 
( terably tuned in the laboratory to exactly the their e performance. The primary and sec- pris ogly efficient and practical. 9 
() game wave length in such a manner that they al- ondary coils of each Magnaformer are wound on It is the best-balanced, most critically adjusted ee 
ways positively pass the full and complete signal- pure Bakelite and are permanently fixed so that and fixed unit that can be had. It is the correct 
N wave with all of its harmonic carrying side-bands_ their inductances cannot possibly change. The sec- size for ease in handling and mounting side d 
0 intact; result—surprisingly beautiful tone quality. e l ey e tuned in 1155 lab- 510e ik the one anit in a radio set 1 n waea 
oratory 8 aria condensers which are © performance of everyt e s dependen 
SECOND —The combined elements of technical fixed and locked after the tuning is done. These Therefore, it is constructed with precision, exact- 
x engineering design of Magnaformer Intermediates small condensers are locked in entirely separate ness and fixed, adjusted and sealed in manufac- 


the usual amplification in each R. F. stage: re- 
A output perfectly controlled 
fill a large 


Bakelite compartments and are ENTIRELY out- turing, to insure . operation continuously, 
side the electrostatic fields of the coils. No jar or It will never n adjustment, taking apart or 
jolt can disturb or change the inductances or tinkering. It is as fix 
capacities of Magnaformers after they leave the you as anything can be. 

It is fool-proof and trouble-free — featu 


boratory. The coils also are locked in entire] 
separate Bakelite compartments. Both coils and that will be appreciated by both the amateur 
experienced set builder. 


condensers are specially treated before being locked 
An Appreciation to the Set Bullder 


sult—a very pow 
from a whisper to volume enough to 
hall — every sound clear and distinct. 


(3 THIRD— Magnaformers are thoroughly and scien- 


S 


V are such that the incoming signal receives double 
) and final when it reaches 


the a shielded = T ait ane Mie pubes to wee in their separate compartments. They cannot pos 
hey are connected will not osc e, no matter d y 
how closely together or in what position they are sibly be affected by moisture, atmospheric or cli- 


matic changes; result — a permanency of vital 


aced cas We take off our hats to the set builder, the man () 
( pf its 6 i nO iy gy sia tuning factors that insures a uniform and unal- who has really made radio what it is today. With- 
ing, no squeals, squawks, blurps nor hisses, Just terable reception for the Receiver, year in and year out set builders—the makers of custom-built re- 
beautiful, natural reception, clear, full-toned, oUt——a rare achievement. ceivers, the science of radio would still be in the 
quiet, powerful. á : 5 infant stages. The inspirations, the innovations, 


the continuous streams of new ideas, advance- 
ment and accomplishment in radio—these are all 
due to the set builder. It was the set builder 
who was the first to recognize radio’s possibili- 
f 115 os to his untiring seal that radio is what 

8 y. 

The set builder deserves the respect of every 
e radio engineer and manufacturer in 

Here's to the Knight of the soldering iron! 
Long may he carry on 


Enjoy This Turin: 


How many times have you wished that you could 
have a radio set that would bring in almost any 
station you desired, loudly and clearly, regardleas 
of distance, and without squeals and h 

set you could operate with perfect ease? A 
set that reproduces naturally sweetly, de- 6 
lghtfuiiy, just as if you were istening to the ( 


Permanent, Unaiterabie, Fixed 
FOURTH — Mechanically, Magna formers are as Construction 


nearly perfect as engineering skill can make them. The size, the shape, the built-in quality features 
The three foregoing electrical factors are depend- — these three elements incorporated in the Mag- 
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program in the studio? 
Now the opportunity to actually hear the N 
supreme achievement in radio is afforded to 
you through the Magnaformer. It will be a 
new and pleasing experience for you and § 
will furnish you with a new and novel NA 
10c brings you full-size visualized cir- Ó 
cuit blue-prints, novel wiring diagram 
complete wiring instructions and detailed 
7 story of development and accomplish- ey, 
ments of Magnaformer. Be the first to 
: / get it. 6 
19 8. Lassalle St., 40 
Radiart Laboratories Co.“ 2, MI R812 x 
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Q”YSFREE TRIAL 


SingleControl 


ee RETAIL PRICE 


m> Completely Assembled 
AITONEN, 


BIGGEST DISCOUNTS to 


AGENTS and DEALERS 


ORK either full or part time and 

make big money. Tremendous adver- 
tising campaign helps you sell. Regard- 
less of whether you have ever sold before, 
be sure to get our proposition. The Ran- 
dolph sells on first demonstration. Men 
and women both can make money this 


i 
i 
g 
i 


5 

5 
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SINGLE CONTROL -/LLUMINATEO 7 DRUM 


OWERFUL seven-tube radio at factory price. Test it with- 
out spending a cent. We claim the Randolph Seven will 


out-perform any radio and we want you to satisfy yourself 
that it will. To do this, we will send you this powerful radio to try for 30 € 
days. Test it for distance, clearness, ease of operation, tone and every easy way. Get your demonstration set 
other way you can. Unless it more than satisfies you, returnit tous. Every = for thirty days FREE TRIAL. 

Randolph set must make good before it is sold. STH fe 


Bane? ALL ELECTRIC OPERATION —— 


The Randolph Seven is sold for use with batteries or connected for 
operation direct to electric light socket—absolutely batteryless—no chargers or bat- 
teries—just plug in socket and tune in. 100% efficient either way. Its construction and 
performance have been tested and approved by leading radio engineers and authorities and 
leading radio and scientific publications. 


Single Control—Iluminated Drum 


One drum dial operated by one simple vernier control tunes in all stations with easy selec- 
tivity to tremendous volume. No overlapping of stations. Illuminated drum permits opera- 
tion in the dark. Volume control for finer volume modulation. This is a 7-tube tuned radio . D 


Auna 


aumaaammmaumanmadaaum 


frequency receiver with power transformers and power amplification. Space wound solenoid \\ OOS TEESE |e | A 


coils Full and completely shielded. A real receiver of the highest quality. Tremendous 
distance, wonderful tone quality, simple to operate. 


The Randolph cabinets are in themselves beautiful pieces of furniture made of carefully b- Í b Jhe 
selected solid burl walnut. Bas-relief bronze es- u e a ol 


cutcheon plates are mounted on the dial panel. In 
design and appearance it is a cabinet worthy of the 
high-quality radio it contains. Solid walnut beauti- 
fully shaped surrounds the soft verdi-green panel. 


Nothing has beenspared to make the RandolphSeven 
the leading radio receiver. We are so sure that it will 


Now yoo can have a new, dern, single- 
control, six-tube radio. not compare 
this set with old style 2-dial 6-tube sets sell- 
ing for about the same price. The Rand 
1 Senior Six has also been tested and 
proved by the leading radio engineers. 
Comes in a beautiful solid walnut cabinet 
f ngnd-rupbee finish. Single control. 
fii rom with for logging. 


surpass even your best hopes that we know how safe uminated space 
we are in making the 30 day free trial offer. | Sent for 30. —y Oy Rg By 
before you buy. 


Read What Owners Say 


I have logged more than 50 stations from coast to 
coast.—Lloyd Davenport, Littlefield, Texas. 


Mail Coupon Now 
The Randolph Radio Corporation pre pioneere 
is in the — ture of radios. All of its 
and unlimi resources have been used 


I have logged 52 stations from Cuba to Seattle—the making and perfecting of the Randolph 

set is a world beater.—J. Tampkinson, Detroit, Mich. SINGLE celvers. ecause of cur long and wocereats 

Your set is a revelation—has all others tied to the CONTROL fectly 2 1 'ont a Randolph 

post for distance and selectivity.—Waldo Powers, Mail us the coupon now for the greatest 
ergennes, Vermont. radio offer ever made. 


On strength of its performance sold two more 
sets this week. T. Scanlow, Orlando, Florida. 


Beautiful Ampliphonic 
Randolph Radio Corporation, 


| 
Console Set | 
Made of the finest carefully selected solid walnut. - S Dept. $6 
| 


USE THIS COUPON TODAY! 


Two-tone shaded finish. Has built-in cone loud- Send me full particulars about the RANDOLPH Six and 


speaker that compares with any on the market and ~- ~ 
; , Seven-Tube Table and Console Sets with detaila of your 
accurately reproduces high and low notes. Send for 39 Day FREE Trial Offer. 


the folder today thatshows this beautiful console in 
=> full colors and gives complete details. Compares 
with most table setsin price. For battery 


11 — 


or all-electric operation ready to plug in 
and tune in. Write for complete descriptions. Addr 
ee Ee eT Oe ee 


— - — 


Randolph Radio Corporation 
711 W. Lake St. Dept. 56, Chicago, III. 


CET. een iia 922 ee ee eS 
Mark here () if interested in Agent’s proposition. 
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When the 
Greates 

Show 771 
History thrills 
the World 
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The BANDBOX * 
A 6 


tube Receiver 
Brown frosted Crystalline faish— 
Bronze Escutcheon. 
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$65 


These approved cabinets 


have been selected by 
Powel Crosley, Jr., as 
ideal consoles, acoustic- 
ally and mechanically, 
for the installation of the 
Crosley “RANDBOX.” 
Genuine Musicones built 
in. Crosley dealers secure 


them from their jobbers 

through 

H. T. ROBERTS CO. 

914 S. Michigan Ave. 
Chicago, III. 

Sales Agents for Ap- 
proved Console Factories: 
SHOWERS BROTHERS 
COMPANY 
Tue Worr MFG. 
INDUSTRIES 


A tremendous Crosley Radio achievement for 1927-28 


Recent court decisions which 
clarified the radio patent situa- 
tion have paved the way for still 
greater Crosley triumphs. 


Now—completely available to 
Crosley—and amplifying Cros- 
ley supremacy in fullest meas- 
ure, are the enormous resources, 
preat discoveries and ideas em- 
odied in patents of ' 


h Crosley Radio Corpora- 

ion. 

2—The Radio Corp. of America. 

3— The Westinghouse Co. 

4—The General Electric Co. 

5—The American Telephone & 
Telegraph Co. 

6—The Hazeltine Corporation. 

7 — The Latour Corporation. 


under which Crosley is now 
licensed to manufacture. 


Here are the seven big things 
which represent radio's greatest 
advancement, brought together 
by Crosley and combined with 
the experience, mass production 
method and leadership of the 
Crosley organization. No won- 
der a waiting radio world pro- 
nounces the “Bandbox” at the 
unprecedented price of $55, 
Crosley’s paramount achieve- 
ment. 


The Bandbox Is Shielded 


Radio coils are surrounded by mag- 
netic fields similar in every respect 
to the magnetic field around the 
earth that moves the needle of a 
compass but around radio coils these 
fields make nuisances of themselves 
by feeding back on each other. 
Heretofore it has been customary to 
make inefficient coils with inefficient 
fields to prevent such feeding back. 
The Crosley Bandbox incorporates 
copper shields around each coil to 
prevent such feeding back. The 
coils consequently can be made and 
are very much more efficient. 
amplification of the receiver is, 


therefore, much higher—the sensi- 
tivity is greatly increased. Con. 
densers are also completely shielde 


from each other in separate metal 
compartments. Hitherto, only high 
priced sets have enjoyed this super 
radio advantage. 

There Is No Oscillation 
The Bandbox employs completely 
balanced or neutralized radio fre- 


quency stages to prevent oscillation 
instead of the common form o 
losser method. More costly, to be 


sure, but extremely necessary in 


_ achieving such results as are ob- 


tained by this marvel of radio re- 
ception. 


For Sharpness--The Acumi- 
nators 


“Bandbox” acuminators enable ‘‘fish- 
ers“ for distant stations to bring 
them in loud and clear. As power- 
ful telescopes magnify istant 
scenes, acuminators increase the 
volume of far-a-way signals so they 


seem like local programs. 


Volume Control 


This is another big “Bandbox” fea- 
ture which permits full brass band 
power for those who want their 
dance notes strong and loud. For 
others, it cuts volume down to a 


soft and gentle murmur, without 
distortion. 


Iltiuminated Dial 


A Master Station Selector has an 
illuminated dial for easy reading in 
shadowy corners. A single knob 
permits full tuning for ordinary re- 
ception of local, nearby and super- 
powered stations. 


Installation Simplified 


A woven cable, containing vari- 
colored rubber covered leads, makes 
installation and hock-up easy for 
the veriest novice. No waiting for 
the radio service man, should the 
batteries be changed. 


Easily Adapted to Consoles 


Simply remove screws in escutcheon 
and in_base of set. Lift off metal 
case. Chassis now stands ready for 
installation in console cabinet. 
Opening in console cabinet permits 
control shafts to protrude. Escutch- 
eon screws in place and—Presto! 
the console radio is complete. 

For A C Operation a special Band- 
box is available at $65, wired spe- 
cially for use with the Crosley 
Power Converter at $60. This spe- 
cial Bandbox utilizes the new 
R. C. A. AC, tubes which have made 
the operation of radio receivers 
direct from house current so simple, 


Crosley Radio 
Is licensed 
only for 


Radio Amateur, 
Experimental 
and Broadcast 


Reception 
Crosley recommends the use 
of five 201-A Radiotrons and 
one UX-171 power tube, or 
Cunningham equivalents, which 
are furnished at standard tube 


NEUrovNf 


rices, with each Bandbox. While 
adiotron UX-171 is 180-volt 
tube, it gives a superior per- 
formance for 135-volt “B“ bat- 
ter ies. 


THE CROSLET RADIO CORPORATION 


POWEL CROSLEY, JR.. Pres. 


CINCINNATI, OHIO 


Prices slightly higher West of the Rocky Mountains 


IMPROVED MUSICONES 


Although Musicones 
improve the reception 
of any radio set, they 
are perfect affinities in 
finish, beauty and re- 
roductive effectiveness 
or Crosley Radios. A 
new model built in the 
form of a Colonial Tilt- 
Table with brown ma- 
hogany finish, stands 3 feet 
high. Price $27.50. 


16-Inch Super Musicone 
(As e Bandbox) 


12- Inch Ultra Musicone 
$9.75 


efficient and dependable. The first 
three tubes employed in the AC 
model are UX 226. These go into 
the radio frequency sockets. The 
detector tube is UY 227, with in- 
directly heated emitter. Another 
UX 226 is used in the first audio 
stage. Raw AC current heats the 
filament_of all UX 226 tubes. Power 
tube UX 171 is in the last audio 
socket. This makes the dog 
houses” rumble sonorously and the 
bass drums deeply boom. 


The Power Converter 


The power converter which smooths 
the alternating current is a marvel 
of engineering ingenuity. Only half 
the size of an ordinary A“ storage 
battery, it supplies the required A, 
_ and C currents, without hum. 
Finished in brown frosted crystal- 
ine. 


There are’ models for 25 and 60 
cycle current. A snap switch shuts 
down the set and power converter 
completely. 


Price of Power Converter--$60 


You owe it to yourself to see the 
Bandbox' and listen to its re- 
markable performance. If you can- 
not easily locate the nearest Crosley 
dealer, his name and address will 
be supplied on Write 
Dept. 16. 


request. 


I get plenty of stations with my Subantenna, 
on the loud speaker, that I have never been 
able to reach with my outside aerial. It abso- 
lutely cuts down interference to the minimum, 


cuts static out, too 
—not just partly 
out—but ALL out’’ 


H. S. M., North Carolina 


And besides that he gets stations with his 
Subantenna that he never could coax out of 
the air with an aerial! Read what Mr. H. S. 
M. of North Carolina thinks of Subantenna, 
in his letter which we have reprinted in 
brackets at the top of this column. He is 
just one of many thousands of fans who are 
enjoying clearer, louder, better long dis- 
tance radio reception since discarding the 
unsightly, static-collecting, up-in-the-air 
type of aerial, and using in its stead, Sub- 
antenna, the new underground antenna. 


Every Night a Good Radio Night 
—Now an Actuality 


Gone is the time when the first warm day 
is the signal for pushing the radio back in 
the corner until cold weather comes again. 
A thing of the past is the disappointment of 
having an evening’s radio fun spoiled by an 
unexpected storm or attack of static. In- 
stall a Subantenna and your radio will be 
as dependable as the sunrise. On any night, 
in any season, in any weather you can get 
real distance,“ enjoyable clarity and bigger 
usable volume than you ever could before 
—alt yoy need is a Subantenna. 


What Scientists Found Out 


For years the heads of great laboratories 
have been trying to perfect a means of tun- 


Oh-the 


of 


Jo 
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ing static out of radio impulses received 
from the air. And all this time they knew 
not only that the same radio wave which 
travelled thru the air also travelled thru the 
ground, but that the ground is practically 
free from static! Knowing this, a group of 
inventors set out to develop a device by 
which the radio wave could besatisfactorily 
picked up from the ground. Result! Sub- 
antenna — already tested and proved by 
thousands of users—and offered to YOU to 
test on an unconditional, unqualified guar- 
antee basis. Read herewith, a few more of 
the voluntary letters of praise which Sub- 
antenna users have sent in. Then get the 
whole explanation of Subanten .a—why the 
ground is almost static-free— why Suban- 
tenna increases the distance-getting capa- 
bilities of practically any set— why it in- 
creases volume and improves selectivity. 
Get this information from your dealer, or 
mail the coupon from this announcement for 
booklet and our free trial offer. Now, read: 
Says its WONDERFUL! 
“After 4 years of testing aerials I at last 
found the master in the Subantenna, The 
first night I used it was a very hot summer 
night. Static was very bad on my outdoor 
aerial. I connected my Subantenna and one 
could hardly believe the results. It was won- 
derful.“— F. L. C., Mass. 


Works Fine with “B” Eliminator 


“We have the Subantenna installed and it 
is all you claim it to be. It works fine and 


The New Underg 


Made hy CLOVERLEAF MANUFACTURING CO. 
CHICAGO, ILLINOIS — m æ m m m m „„ „ 


2715 K CANAL STREET 


This graph-plieture 
tells the greatest 
radio story ever 
told. Send coupon 
for the complete 
explanation of the 
difference between 
noisy air waves 
and static-free 
ground waves. 


BROADCAST WAVE 


Radio! 


SUBANTENNA 


we enjoy it very much. We also have a B 
Battery Eliminator and the two together 
work fine. We would not want to go back on 
the high-in-the-air aerial again as we get so 


much better reception on Subantenna.“ 
A. J. L., Maine. 
SURPRISED! 


“I received the Subantenna and installed it 
the same night and believe me I was sur- 
prised with the result for I was quite 
suspicious about it. I am well satisfied.” — 
R. E. G., Canada. 


FREE TRIAL 


Make This Convincing Test 


Install SUBANTENNA., Leave your old 
aerial up. Select a bad night when DX is 
almost impossible with the ordinary aerial. 
Make a comparison station for station con- 
necting first your aerial, then SUBAN- 
TENNA. If, from stations that are just a 
mess of jumbled noise with the old aerial, 
you don’t get reception that rivals local in 
sweetness and clarity the instant you switch 
toSUBANTENNA, this test won’t cost you 
even a single penny. Obtain a SUBAN- 
TENNA from your dealer or send coupon 
at once for scientific explanation of 
SUBANTENNA and for particulars of 
GUARANTEE and FREE TRIAL OFFER. 
SEND COUPON NOW! 


CLIP AND MAIL AT ONCE 


CLOVERLEAF MFG. Co., 
2715-K Canal Street, Chicago, Illinois 


Tell me all about SUBANTENNA, your unauali- 
fied, unconditional guarantee and your FREE 
TRIAL OFFER. 


C — ̃ — — Se) POET ——— 
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The New LC-28 


W 


I 


Battery or 


All-Electric 


OPERATION 


ERE is the great value offer of the day. Test and try this 
powerful seven-tube RANDOLPH RADIO for thirty days. 
After it brings in stations from coast to coast with 

amazing clearness— with easy one-dial tuning after it 
easily equals any other radio regardiess of cost—after you 
are more than satisfied then you can buy it direct at factory 
prices. Every RANDOLPH must make good before it is 
sold. 


The RANDOLPH SEVEN-TUBE CONSOLE illustrated here 
can be had for use with batteries or connected direct to the 
electric light socket—absolutely batteryless—no batteries, 
chargers or acids—just plug in and tune in. 1007, efficient 
either way. Its construction and performance have been tested 
and approved by leading radio engineers and authorities — by 
leading radio publications and laboratories. 


7 Tubes—Single Control 
Illuminated Drum 


One drum dial operated by one simple vernier control tunes in all stations with 
easy selectivity to tremendous volume. No overlapping of stations. Illumin- 
ated drum permits operation in the dark. Volume control for finer volume 
modulation. This is a seven- tube tuned radio frequency receiver with power 
transformers and power amplification. Space wound solenoid coils. Full and 
completely shielded. A real receiver of the highest quality. Tremendous dis- 
tance, wonderful tone quality, simple to operate. 


Beautiful Walnut Console 
Built-in Cone Speaker 


The Randolph Seven-tube Ampliphonic Console illustrated above is housed in 
a genuine burl-walnut cabinet with two-tone hand rubbed finish giving it un- 
surpassed beauty. The same expert cabinet work has gone into the making 
of these consoles as in the finest furniture. Has built-in cone loud 
speaker that compares with any on the market. Accurately re- 
produces complete range of musical notes from the highest to the lowest pitch. 


What Users Say 


I have logged more than 50 stations from coast to coast.—Lloyd Davenport, 
Littlefield, Texas. I have logged 52 stations from Cuba to Seattle, the set is a 
world beater.— J. Tampkinson, Detroit, Mich. Your set is a revelation, has all 
others tied tothe post for distance and selectivity. - Waldo Powers, Vergennes, 
Vermont. On strength of its performance sold two more sets this week.— 
T. Scanlow, Orlando, Florida. 


™Dandolph $ 
7. Tube Console 
Single Control 


RETAIL PRICE 
Completely Assembled 


COUPON 
NOW / 


The Senior Six 


6 Tube 


Now you can have a new, 
modern, single-control, six- 
tube radio. Do not compare 
this set with old style 2- 
dial 6-tube sets selling for 
about the same price. The 
Randolph 1923 Senior Six has 
also been tested and approved 
by the leading radio engineers. 
Comes in a beautiful solid walnut 
cabinet of hand-rubbed finish. Single 
control. Illum'nated Drum with 
space for logging. Absolutely de- 
pendable and very selective. Sent 
for 30 Days’ Free Trial. You test 
it before you buy. 
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Retail Price 
Single 
control 


The Randolph Radio 
Corporation are pio— 
neers in the manufac- 
ture of radios. All of 
its vast and unlimited 
resources have been used 
in making and perfecting 
of the Randolph Receivers 
Because of our long and 
successful experience in 
the radio business, we are 
verfectly confident in send- 
ing out a Randolph Radio 
on trial. We know what it 
will do. Mail us the cou- 
pon now for the greatest 
radio offer ever made. 


RANDOLPH RADIO CORPORATION 


711 West Lake Street 


Dept. 253 


Chicago, Illinois 


Randolph Radio Corporation, 
711 West Lake Street, Dept. 253 
Chicago, Illinois. 


Send me full particulars about the RANDOLPH Six and Seven- 
Tube All-Electric and Battery Table and Console Sets with details 
of your 30 Day FREE Trial Offer. 
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Restored 
Enchantment 


This is the Eveready 
Layerbilt that gives 
you Battery Power for 
the longest time and 
the least money. 


There is no doubt of it— 
radio is better with Battery Power. 
And never was radio so worthy of the 
perfection of reception that batteries, 
and batteries alone, make possible. 
Today more than ever you need 
what batteries give—pure DC, Di- 
rect Current, electricity that flows 
smoothly, quietly, noiselessly. When 
such is the current that operates 
your receiver, you are unconscious 
of its mechanism, for you do not 
hear it humming, buzzing, crackling. 
The enchantment of the program is 
complete. 

Batteries themselves have im- 
proved, as has radio. Today they 
are so perfect, and so long-lasting, 
as to be equal to the demands of the 
modern receiver. Power your set 
with the Eveready Layerbilt “B” Bat- 
tery No. 486. This is the battery 
whose unique, exclusive construction 
makes it last longer than any other 
Eveready. Could more be said? In 
most homes a set of Layerbilts lasts 
an entire season. This is the battery 
that brings you Battery Power with 
all its advantages, conferring benefits 
and enjoyments that are really tre- 
mendous when compared with the 
small cost and effort involved in re- 
placements at long intervals. For 
the best in radio, use the Eveready 
Layerbilt. 
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Radio is better with Battery Power 


At a turn of the dial a radio program comes to you. It is clear. 
It is true. It is natural. You thank the powers of nature that have 
once more brought quiet to the distant reaches of the radio-swept 
air. You are grateful to the broadcasters whose programs were 
never so enjoyable, so enchanting. You call down blessings upon 
the authority that has allotted to each station its proper place. And, 
if you are radio-wise, you will be thankful that you bought a new 
set of “B” batteries to make the most out of radio’s newest and 
most glorious season. 


NATIONAL CARBON Co., Inc. II New York—San Francisco 


Unit of Union Carbide and Carbon Corporation 


Tuesday night is Eveready Hour Night—9 P. M., Eastern Standard Time 


WEAF — New York WGR—Buffalo WGN — Chicago WRC— Washington 
WJAR— Providence WCAE—Pittsburgh WOC— Davenport WGY — Schenectady 
WEEI— Boston WSAI— Cincinnati WCCO { Minneapolis WHAS—Louisville 
WDAF— Kansas City WTAM — Cleveland St. Paul WSB — Atlanta 
WFI— Philadelphia WWJ— Detroit KSD—St. Louis WSM — Nashville 
WMC— Memphis 
Pacific Coast Stations—9 P. M., Pacific Standard Time 
KPO—KGO—San Francisco KFI—Los Angeles 
KFOA—KOMO—Seattle KGW—Portland 


Have you heard the new Victor record by the Eveready Hour Group—orchestra and 
singers—in Middleton’s Down South Overture and Dvorak’s Goin’ Home? 
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Metrodyne 
Radio Sets 


Are Equipped 
For 


BATTERY or 


RETAIL PRICE 


13 


Completely Assembled 


operation 


ONLY ONE DIAL TO TUNE 


Wonderful offer direct from the factory! The world’s greatest 


radio! A perfect working, single dial control, 7 tube receiver! And 


just to prove our claims, we will ship it to your home for Test 
it under all conditions. Test it for distance, volume and tonal quality—and if you are not con- 
vinced that it is the best single dial set you ever heard, réturn it to the factory. We don’t want 

your money unless you are completely satisfied. 


Our Agents and Dealers make big money 
selling Metrodyne Sets. You can work all 
or part time. Demonstrate the superiority 
of Metrodynes right in your home. Metro- 
dyne Radios have no competition. Lowest 
wholesale prices. Demonstrating set on 30 
days’ free trial. Greatest money-making 
opportunity. Send coupon, a letter or a 
postal for our agent’s proposition. 


Metrodyne 


A single dial control, 7 tube, tuned 
radio frequency set. Tested and approved 
by Popular Science Institute of Standards, 
Popular Radio Laboratory, Radio News Labora- 
tory and by America’s leading Radio Engineers. 
Designed and built by radio experts. Only the 
highest quality low loss parts are used. Mag- 
nificent, two-tone walnut cabinet with beautiful, 
gilt metal trimmings. Very newest 1928 model, 
embodying all the latest refinements. 


Radio 


Easiest set to operate. Only one small 
knob tunes in all stations. The dial is electric- 
ally lighted so that you can log stations in the 
dark. The volume control regulates the recep- 
tion from a faint whisper to thunderous volume, 
1,000 to 3,000 miles on loud speaker! The Met- 
rodyne Super-Seven is a beautiful and efficient 
receiver, and we are so sure that you will be 
delighted with it, that we make this liberal 
30 days’ free trial offer. You to be the judge. | 


MAIL COUPON BELOW 


Let us send you proof of Metrodyne quality—our 
30 days’ free trial offer and 3 year guarantee 
Mrs. Wm. Leffingwell, Westfield, N. J., writes: The Met- 
rodyne Radio I bought of you is a wow! This is as good as 

any $225 machine I have ever seen.“ 
N. M. Greene, Maywood, III., writes: My time is up 
and the Metrodyne works fine. I got Havana, Cuba, Oak- 
land, Calif., Denver, Colo., Toronto, Canada, all on the 
loud speaker.“ 
J. W. Woods, Leadville, Colo., writes: ‘‘Received the 7 
— — r ~~ tube Metrodyne in fine condition. Had it up and working 
' : > game day received. Was soon listening to Los Angeles, San 
Diego, Oakland and other California points; also St. Louis, 
Kansas City and other east and south stations—all coming 
in fine. Am more than pleased. Sure enjoying it.“ 
We will send you hundreds of similar letters from 
owners who acclaim the Metrodyne as the greatest 
radio set in the world. A postal, letter or the coupon 
brings complete information, testimonials, wholesale 
prices, and our liberal 30 days’ free trial offer. 


Metrodyne 


Another triumph in radio. Here’s the new 1928 model Metro- 
dyne 6 tube, two dial, long distance tuned radio frequency receiv- 
ing set. Approved by leading radio engineers of America. Highest 
grade low loss parts, completely assembled in a beautiful walnut 
cabinet. Easy to operate. Dials easily logged. Tune in your fav- 


e ; ] i E dB S * 
mplet METRO ELECTRIC COMPANY 
8 Assembled, 2161-71 N. California Ave., Dept, 7 


orite station on same dial readings every time — no guessing. Chicago, Illinois 
Mr. Howard, of Chicago, said: While five Chicago broadcasting sta- Gentlemen: 


tions were on the air I tuned in seventeen out-of-town stations, eae ＋.— 
New York and San Francisco, on my loud speaker horn, very loud 


MAIL THIS 
COUPON 
or send a postal or letter. Get our 


Send me full particulars about Metrodyne 6 tube 
„ as though they were all in Chicago. and 7 tube sets and your 30 days’ free trial offer. 


We are one of the pioneers of radio. The success of Metrodyne sets roposition before buying a radio. 


is due to our liberal 30 days’ free trial offer, which gives you the i direct with ufecturer — A eee ee AAA A 3 
8 trying before buying. Thousands of Metrodynes SAVE MONEY — WRITE NOWI 
have been bought on our liberal free trial basis. Address. 


If you are interested in AGENT'S prop- go 
osition, place an “X?” in the square ep 


METRO ELECTRIC COMPANY 


2161-71 N. California Ave. Dept. œ- Chicago, Illinois 
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A PAGE WITH THE EDITORS 


Sır OLIVER LopcE’s experiments in 
broadcasting thought transference (de- 
scribed by him in the September issue 
of PopuLAR RADIO). have apparently 
attracted wide interest. 


* * 


FoLLOWING the publication of Sir 
Oliver's report, other experimenters 
have sent to the Editors accounts of 
similar tests made previously. From 
Mr. E. F. McDonald Jr., of Chicago, 
comes this report of some experiments 
in broadcasting telepathy by Dr. 
Gardner Murphy, of Columbia Uni- 
versity, from station WJAZ, New 
York, on March 2, 1924: 


* * 


(1): “Over 2500 reports were re- 
ceived and analyzed.” 


* * 


(2): “WitH the exception of two, 
all the results were in harmony with 
the laws of probability; 7.e., the suc- 
cessful guesses were about what we 
would expect from tables of chance 


coincidence.”’ 
* * 


(3): “ONE of these two reported 
throbbing in the left little finger. This 
was interesting because one of the 
senders tied a string around his left 
little finger, but there is no way of 
computing the chance probability in 


this case.“ 
* * 


(4): “THE report of Miss Florence 
Wilkes scored three exact successes and 
two good partial successes. The chance 
coincidence explanation of her results 
could not be taken seriously, as the 
chances were upwards of 100,000,000 
against such a score. However, her re- 
port was not mailed till March 5th and 
she had, prior to that date, discussed 
her experiment with one of the senders. 
While I have no reason whatever to 
question her integrity, I cannot take the 
responsibility of asking scientific men 
to accept the case as genuine.” 


* * 


HAveE other readers any additional 
reports on this interesting line of ex- 
perimentation to submit? 


* * 


Pror. EpwarD L. Bowes, who con- 
tributes “How to Select Audio Ampli- 
fiers” to this issue, is in charge of the 
Division of Electrical Communication, 
Department of Electrical Engineering at 
the Massachusetts Institute of Tech- 
nology. He lives in Wellesley Farms, 
Mass., where he spends much of his 


From a photograph made for Por LAN Ranto 


THE LC-28 IS EASY TO ASSEMBLE 


All the tools required by the home-builder for putting together the 
set described on pages 214-217 of this issue are a socket wrench and 


a screw-driver. 


And the wiring is simpler and easier to install than 


in any valve receiver yet developed; less than 5 feet of wiring is 
uscd—about one-fourth the amount usually required! 


time in research on low-frequency am- 


plification. 
+ * 


Mr. DEREK SHANNON (whose article, 
“The Effect of Moonlight on Recep- 
tion,” appears on pages 211-213 of this 
number) ranks as one of the most dili- 
gent of the English radio amateurs. 


* * 


HE HAs been an experimenter for six- 
teen years. His interest in radio was 
first caused by a newspaper item; he 
promptly bought the then available 
books on the subject, studied the tech- 
nique and set up a station of his own 
in Sutton, Coldfield, England. His sig- 
nals are frequently picked up in Mexico 
and New Zealand—and it is reported 
that he can tune in on American sta- 
tions every evening. 

* * 


IN this issue PopuLaR Rapiro gives 
the complete constructional details of 
the latest and most efficient of all the 
long line of products of the Popular 
Radio Laboratory—the LC-28 receiver. 

* * 


THIS most advanced of receivers 
(which is a development of the famous 
LC-27 that was produced just a year 
ago) represents over a year of experi- 
mentation by the technical staff, headed 
by Laurence M. Cockaday. 
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IN quality of tone, in volume, in se- 
lectivity, in simplicity of design and ar- 
rangement. in ease of construction and 
operation, PopULAR Rapio believes that 
this receiver is the best receiver obtain- 
able to-day, regardless of price. 

* * 


Yer the cost of the apparatus re- 
quired for assembling this set is about 
$90.00! 


* * 


THE preliminary announcement of 
the LC-28, including a consideration of 
the scientific principles involved in its 
design, was given in last month’s issue 
of this magazine. In the coming issue 
—for November—will appear a third 
article that will tell how to build a low- 
frequency amplification unit that 
handles its output properly. 

* * 


IN the coming issue, also, will be 
published three other articles of special 
interest and value to the home- builder 
and experimenter; one will tell how to 
build the new Hi- receiver (see pages 
230-232 of this number); the second 
will give information on the proper op- 
eration of the new Magnaformer 9-8 re- 
ceiver (see pages 226-220 of this num- 
ber), and the third will announce the 
new Octa-monic receiver. 


—THE EDITORS 
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Your B' Battery Eliminator 


will give you R service with 


(Trade Mark R 


Gaseous 
Rectifier Tubes 


ARE BETTER 


60 Milliamperes - $4.50 

85 Milliamperes - 4.50 

400 Milliamperes - 7.00 
Ask for Catalog of full line of Standard Tubes. 


Guaranteed 


The standing of the -R. S Company, manu- 
facturers of quality merchandise for over a 
quarter of a century, establishes your safety. 


Orders placed by the leading Eliminator Man- 
ufacturers for this season’s delivery, approxi- 
mating Four Million Dollars’ worth of Q- R · S 
Rectifier Tubes, establishes the approval of 
Radio Engineers. Ask any good dealer. 


* 


THE QR. S COMPANY 


Manufacturers 


Executive Offices: 306 S. Wabash Ave., Chicago 


Factories: Chicago — New Vork San Francisco - Toronto, Canada — Sydney, Australia — Utrecht, Holland 
Established 1900. Reference — Dun, Bradstreet, or any bank anywhere 
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BROWNING-DRAKE!” 


k Model 6-A 


HEN radio amateurs, . men who 

KNOW radio, are asked by their 

friends and neighbors to recommend 
a dependable radio set, they almost invari- 
ably reply, “Get a BROWNING-DRAKE!” 
Why? Because these amateurs have tested 
every Browning-Drake development them- 
selves and found it to be scientifically sound. 
They know therefore, that their reputations 
as engineers and amateur scientists are safe 
when they recommend Browning-Drake. This 
unusual recommendation has put Browning- 
Drakes into over two hundred thousand 
homes. 


Recently the laboratories of the Browning- 
Drake Corporation presented an entirely new 
conception of the world-famous Browning- 
Drake Receiver. Tone, volume, selectivity and 
distance ability have never before been com- 
bined in a single receiver in the same fine way 


they are brought together in the new Brown- 
ing-Drakes. These receivers are uncondition- 
ally guaranteed and will, we believe, more 
fully uphold the reputation of the man who 
KiIOWS radio when he advises, “Get a 
BROWNING-DRAKE!” Ask your dealer to 
show you the new Browning-Drakes TODAY. 


Specifications: 
Browning-Drake, Model 6-A (illustrated 
above), uses conventional Browning-Drake 


circuit with slight modifications. Four audio 
tubes give natural tone and great volume when 
desired. Small auxiliary condenser is pro- 
vided to bring signals of distant stations to 
maximum intensity. Beautiful two-tone Duco 
walnut cabinet harmonizes with all home 
furnishings. Length, 27 inches; depth, 15 in- 
ches; height, 11 inches. List without tubes 
and batteries, $105. 


BROWNING-DRAKE CORPORATION 


CAMBRIDGE 
as those of the nearest competitor. 
TODAY. 


Model 5-R 


$95. 


CABINETS 
PARTS 


DEALERS: Browning-Drake now offers a complete line of receivers and 
kit parts. Almost three times as many Browning-Drake farts are sold 


Five tubes. Uses three stages 
of resistance-coupled amplifica- 
non r or pone tube 
in last audio stage. abinet is 

two-tone Duco maho any finish. 5 1 1 
List without tubes and batteries. um . P ; “oh. 


MASS. 


Write or wire for further information 


Model 7-A 


Seven tubes, single dial, il- 
luminated drum control. Com- 
letely shielded. Cabinet can 
be had in either two-tone Duco 


height, 11 inches. List with- 
out tubes and batteries, $145. 


The RADIO ALMANAC 
_ Notable Events | October, 1927 & 


1924: POPULAR RADIO introduced the popular four-circuit tuner with resistance-coupled amplifier, developed 
under the direction of LAURENCE M. COCKADAY. 


Full Moon, 10th Day 
4h. 15m., evening, & 


1924: Successful experiments were made in the broadcasting of programs from airplanes in flight. 
Slightly colder. 


1895: SMITH established communication by conduction with the lighthouse on the Fastnet. 
D Big features in broadcast programs begin this month. 


1858: DR. MICHAEL PUPIN, who has done invaluable research work in the realms of radio and who holds 
many radio patents, was born. 


1922: Transatlantic test messages were successfully sent for the first time with the 20-kilowatt vacuum valves 
developed by W. G. HOUSEKEEPER. 


1806: DR. REGINALD A. FESSENDEN, one of the most prolific of. inventors of radio apparatus and the 
father of the duplex system of radio telephony and of the heterodyne method of reception, was born. 


1914: MAJOR EDWIN H. ARMSTRONG (who later discovered the super-regenerative circuit) obtained his pat- 


ent rights on his famous feed-back or regenerative radio circuit. 


1918: Progress in the use of continuous wave transmission was very marked, due to the development of vacuum 
valves and other improvements. 


1920: The removal of war-time restrictions resulted in a great stimulation of interest in amateur radio. ; 
Check over your “A” and “B” batteries. 


D 1842: MORSE made wireless experiments by electric conduction through water. i 
A phonograph pick-up adds another field to your radio reception. 


1913: The steamship Volfurno took fire in mid-Atlantic, and in response to a radio message ten vessels rushed 
to the scene and rescued 52! souls. Cool and clear—good reception. 


1527: The LC-28 receiver, developed by the Popular Radio Laboratory, was introduced to the radio public 
during this month. 


1924: To aid in eliminating interference, the transmitters of several high-powered broadcasting stations were 
moved to the outlying districts of several cities in the U. 8 


1896: MARCONI’S investigations first led him to the conclusion that “Hertzian waves” could be used for tele- 
graphing without the aid of wires. 


1901: The first fan aerials were erected for experiments in radio transmission and reception between Poldin, 
England, and Newfoundland. 


1907: Transatlantic radio stations at Clifden and Glace Bay were opened for limited radio public service. 
Conditions for DX reception are getting better every day. 


€ _ 1919: The Radio Corporation of America was organized under the laws of Delaware „for the purpose of con- 
ducting a general wireless business in the fields of communication, dealing and manufacturing." 


1926: POPULAR RADIO announced the famous LC- 27 (the forerunner of the LC-28) radio receiver, developed in 
the Popular Radio Laboratory under the direction of LAURENCE M. COCKADAY. 


1802: HEYWORTH patented a method of conveying electric signals without the intervention of any continuous 
artificial conductor. 


; 1892: STEVENSON advocated the use of an inductive system for communication between the mainland and 
isolated lighthouses. 


1831: FARADAY discovered clectromagnetic induction between two entirely separate circuits. ; 
Take a portable radio on your autumn auto trip. 


1914: High-powered transoceanic stations were put into operation at Carnarvon, Wales, Belmar, Honolulu and 
San Francisco. 


1873: DR. WILLIAM D. COOLIDGE. physical chemist, holder of the Rumford Medal and the discoverer of the 
“death ray” that bears his name, was born. 


1024: Radio signals from a radio station in East Pittsburgh. Pa.. were successfully repeated from a station in 
Cape Town. Africa. Why not try the new AC valves on your receiver? 


D 1844: PROF. EDOUARD BRANLE V, the eminent French radio expert who invented the coherer that bears his 
name, was born. 


1015: Successful radio-telephone experiments were carried out between the Eiffel Tower in Paris and the Arling- 
ton radio station in Virginia. 


, 1928: Successful tests were made at the Etampes Aerodrome in France with radio-controlled airplanes, flying 
without pilots. 


1854: CLERK-MAXWELL read to the Royal Society his paper. “A Dynamical Theory of the Electromagnet:c 
Field.“ which laid the foundation for modern theories of the wave propagation of electricity. 


1023: The Vienna Fire department installed receiving sets on its fire apparatus to keep its forces in communi- 
cation with headquarters. Turc in on big football broadcasts to-day. 


1847: DR. LOUIS W. AUSTIN, physicist, since 1923 the chief of the Laboratory for Special Radio Transmission 
of the Bureau of Standards in Washington, D. C., was born. 


1926: The use of quartz crystals for maintaining constant frequency on radio transmitters made considerable 
progress during this time. Cooler. 
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From a drawing made for PorulAR RADIO by Arthur Merrick 


Do Aerial Tides Make Reception Better Under a Full Moon? 


The gravitational force of the moon creates tides in the atmospheric blanket of the earth similar to those 

which it produces in the ocean, according to a theory which the experiments of Mr. Derek Shannon 

seem to substantiate. If this tidal effect is real, the bulges thus created in the Heaviside layer that acts 

as a reflector of radio waves would affect radio transmission, and particularly long-distance transmission, 
to a noticeable extent. 
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The Effect of Moonlight on 


NUMBER 4 


Reception 


Ar one time or another in the past history of mankind the moon has been blamed 


for nearly everything. The very word “lunacy” means nothing but “moon-struck.” 
Radio has not escaped its theories of lunar influence. Mr. Shannon, a well-known British 
amateur, provides, however, something more than theories; he has made careful experi- 
ments. He finds that the moon does influence radio—at least in so far as long-distance 
reception of short waves is concerned. A full moon means good reception; a dark moon 
means poor reception. His observations are sure to attract the attention which they so 
well deserve. With Mr. Shannon’s brief theoretical suggestion of a direct effect of the 
moon in bending the paths of the ether waves we cannot agree. The bendings due to 
the action of gravity, in accordance with the theory of relativity, are far too small. 
There is a more plausible possibility. Both the moon and the sun raise tides in the 
sea. They also create tides in the atmosphere, although minute ones. There is reason to 
believe that they produce tides in the upper atmospheric region so important in radio 
transmission—in the region of the Heaviside Layer. Probably it is some fluctuation of these 
aerial tides, varying with the relative positions of the sun and the moon and perhaps 
creating bulges or hollows in the ionized Heaviside region, which must be held responsible 
for the interesting variations of reception which Mr. Shannon observes. We share his 
hope that other observers will repeat and extend his work, as undoubtedly they will. 
—THE EDITOR. 


NE of the outstanding radio prob- 

lems still to be solved is that of the 
mysterious variations of signal strength 
often observed in long-distance recep- 
tion, even when the power input to the 
transmitter and all other conditions at 
both receiving and transmitting ends re- 
main unaltered. 

Some station may be received satis- 
factorily for a considerable time, per- 
haps for some weeks. Suddenly, for 
some unknown reason, the signals from 
that station will become inaudible, or 
nearly so, on the same receiver. This 
condition may last for some days, when, 
for no apparent reason, the signal 
will again become normal. 

Meanwhile nothing has been altered 
in either transmitter or receiver. This 
effect has nothing to do, of course, with 
the well-known phenomena of increased 
signal strength at night, believed to be 
due to the layer of ionized gas in the 


By DEREK SHANNON, F.R.S.A. 


upper atmospkere, known as the Heavi- 
side Layer. 

My purpose here is to suggest an en- 
tirely new theory to account for these 
variations in signal strength from time 
to time, about which so little appears to 
be known. 

I have carried out much experimental 
work to reach this theory, and I have 
arrived at some definite results. Other 
workers in the field may follow up these, 
I hope, for the benefit of radio science. 

When listening to radio transmissions 
from distant stations I noticed from 
time to time that on highly moonlit 
nights the results always appeared much 
better than at other times. This was true 
especially for transmissions from the 
distant stations. This led me to wonder 
whether the moonlight might have some- 
thing to do with the effect. I began to 
make notes of good nights and of bad 
nights for reception. After a time I 
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found that good reception almost always 
occurred during the period of full moon, 
even when the moon itself was obscured 
by clouds or by bad weather. The moon 
affects the matter somehow, but I have 
come to the conclusion that it is not the 
moonlight which increases the. signal 
strength, but the rotation of the moon 
round the earth. | 

I made detailed observations on my 
reception of the short-wave transmission 
of KDKA at East Pittsburgh, Pennsyl- 
vania, as this station has a fairly constant 
transmission and is at a distance—3,500 
miles—sufficient to make changes in sig- 
nal strength apparent. My observations 
were as follows: i 

As the moon commences to decline 
from full, the received signal strength 
of this station also declines. As the 
moon declines still further the signal 
strength continues to diminish. At the 
time when the moon is between the 
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_ THE CIRCUIT USED IN MAKING THE TESTS 


Fictre 1: Here is a schematic diagram of the sensitive regenerative 
circuit used by Mr. Shannon in England for receiving the signals 


from station KDKA, in East Pittsburgh, Pennsylvania. 


cp 


Notice that 


the galvanometer for measuring signal strength is coupled directly 
lo the detector circuit. 


earth and the sun. so that it is dark. the 
signal strength is at its lowest point. As 
the moon then begins to increase to- 
wards its first quarter, the signals of 
KDKA show an increase in strength. 
At first this is very slight; afterward it 
rapidly increases, and about three days 
before the moon is full the maximum of 
signal strength is reached. This max- 
imum remains until about three days 
past the full, when the signals begin to 
fade again, and the cycle is repeated 
throughout the next lunar month. 
There were many factors to be con- 
sidered in the choice of a constant and 
stable receiver for these tests, especially 
so because of the short wavelength of 
63 meters on which KDKA transmits. 
After much consideration and many tests 
I decided to use a simple one-tube circuit 
with two stages of low-frequency ampli- 
fication. The chief trouble anticipated 
was in the use of regeneration, which 
had to be employed in order to receive 


Gd/vanomeler Reading 
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KDKA regularly. Being more or less 
variable, this was the greatest problem. 

This difficulty was overcome by 
using the Reinartz circuit and fit- 
ting the regeneration control with a 
fine vernier adjustment for accurate 
setting. Once this was set at a criti- 
cal point, it was never touched again 
during tne test period. Thus handled, 
the receiver remained quite constant in 
action. The set was fitted, also, with a 
filament voltmeter and ammeter and with 
a plate voltmeter and milliammeter, to 
insure having exactly the same condi- 
tions in the receiver each time that it 
was used. 

The aerial was of the single-wire, “L” 
type, fifty feet long, with a twenty-foot 
down lead. It was forty feet high at 
both ends, was stretched as tightly as 
possible between the masts and was kept 
strained by means of a weight on one 
halliard. No capacity change could take 
place by means of the aerial swinging 
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or moving in some other way. It was 
coupled aperiodically to the receiver. 


The ground was only ten feet long. of 
single fourteen- gauge copper. taken 
straight to a main water pipe below the 
set. Every part of the apparatus was 
fixed rigidly to the test bench. No loose 
leads were allowed to hang about. The 
whole of the wiring was done with four 
feet of square, tinned copper wire. V-24 
tubes were used both for the detector and 
for the low-frequency stages. The low- 
frequency amplifier was used. of course, 
for listening to the transmission on tel- 
ephones. For the actual measurements 
of the signal strength a sensitive mirror 
galvanometer was employed. 

The deflection of this instrument was 
not very great, but was magnified by 
focusing its light spot on à special 
screen. I so arranged matters that a 
full-scale deflection of the light spot 
travelled over a scale of ten inches. The 
screen was of ground glass, with a scale 
marked thereon in ten divisions, each 
division being again split into ten. 

In operation, the galvonometer was 
inserted in series with the plate of the 
detector tube and was shunted by a 
variable resistance, to enable adjust- 
ments to be made. The light spot was 
then adjusted to zero on the ground-glass 
scale, with no signals coming in, but with 
the receiver switched on and turned to 
63 meters. The scale was so arranged 
that when the carrier wave of the sta- 
tion came in it showed as an increased 
reading, commencing at zero and fin- 
ishing at ten. The circuit arrangements 
are shown in Figure 1. 

When all was prepared. preliminary 
trials were made every night for a week, 
to determine whether the apparatus 
would remain stable without adjust- 
ments. This was found to be the case, 
provided all values of voltage and 
amperage on filaments and plates were 
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HOW RECEPTION VARIED WITH THE PHASE OF THE MOON 


Ficure 2: This chart, covering three months, shows how the signal strength, as meas- 
ured by a sensitive galvanometer, increased and decreased with the waxing and waning 


of the moon. 
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From a photograph made for Poputar RADIO 


LISTENING IN FOR SIGNALS FROM ACROSS THE WORLD 


Here is Mr. Derek Shannon, author of this article, with the apparatus that he used in 

determining the effect of the moon’s phases on radio reception. 

shielding of the receiving set; this and other measures were adopted to prevent any out- 
side influence from affecting the received signal strength. 


kept adjusted to exactly the same values 
used when the apparatus was first set. 

A start of the actual readings was 
made on January 10, 1925 at 11.30 P. 
M., this being the night of full moon. 
Observations were taken until 12 o’clock. 
Slight variations took place during the 
half-hour, but a reading was taken every 
five minutes and an average was struck; 
this average was entered on the curve. 
This test was then repeated every night 
until February 8, that being the night 
of the next full moon. A second test was 
made commencing on February 23, 1925, 
the night of a new moon; this test con- 
tinued every night until March 24, 1925, 
the night of the next new moon. Since 
KDKA did not transmit on the short 
wavelength on Sundays, no readings were 
made on those days. 

The curves for each test show a rise in 
the signal strength as the full moon ap- 
proaches. This falls off again as the 
moon declines. The curves do not show 
straight lines up and down, but we must 
take into consideration the fact that 
slight alterations may take place in the 
transmitter, which would account for 
this. This does not alter the clear con- 
clusion that the signal strength rises as 
the moon waxes and falls as it waves, 
as the chart in Figure 2 shows. 

At present I am attempting to devise 
a receiver with a number of stages of 
high-frequency amplification and a car- 
borundum rectifier, in which no regen- 
eration will be used. This will be used 
on a higher wavelength, and I would sug- 
gest to anyone who wishes to carry out 
experiments along this line that some re- 
ceiver of this type be perfected. The 
elimination of regeneration would re- 
move the greatest variable factor—some- 


thing which is most desirable. It is 
necessary to lay great stress on the ad- 
ditional necessity of making everything 
as rigid as possible. The whole appar- 
atus must be untouched during the period 
of the test. I must add, also, that the 
galvanometer readings indicate the 
strength of the carrier wave, not the 
amount of modulation. This is very 
important, as the modulation of a tele- 
phone transmitter, especially at a broad- 
casting station, is being altered contin- 
ually and would provide no indication 
of the strength of reception. 

Many nights, when listening to KDKA 
during these tests, the speech trans- 
mission was nearly inaudiable, but the 
carrier wave was extremely strong. Any- 
one making these tests should take no 
notice of the loudness of the speech or 
music received, but should deal only with 
the strength of the carrier wave, as 
shown on the galvanometer. 

This mirror galvanometer must be of a 
sensitive type, and the variable resistance 
placed in a shunt around it must be of 
sufficiently low resistance to pass the 
plate current. When adjusting this re- 
sistance to obtain the zero reading, great 
care must be taken that the galvanom- 
eter is not burnt out. It is advisable 
to set this resistance at its lowest value, 
so that the galvanometer is practically 
short-circuited, when first switching on 
the set. The station is then tuned in 
and all meter readings are carefully 
noted. Then wait until the station has 
closed down and adjust the galvanometer 
to zero by means of the shunt resistance. 
When the next transmission takes place, 
the galvanometer will read the strength 
of the carrier wave. When taking the 
readings of the galvanometer, it is ad- 


Notice the complete 


visable to stand as far away from the 
apparatus as possible, in case the set is 
affected by body capacity. 

I have spent so many months making 
these observations and have checked so 
carefully the results of the nightly tests 
that there seems to me no possible doubt 
that the effect is real and is produced by 
the moon. About the cause, it is not pos- 
sible to be so certain. Perhaps the vari- 
ations of signal strength are caused by 
the gravitational effect of the moon and 
the sun, acting on the ether waves and 
deflecting them from their course in the 
same manner that light rays are deflected 
by gravitation. In Einstein's theory of 
relativity, every kind of matter distorts 
the ether around itself. Could we not as- 
sume that two bodies as near together 
as the earth and moon, and as constantly 
changing their positions in relation to 
each other, might cause a considerable 
and complicated ether distortion? But 
this is purely a hypothesis. 

There exists one small factor which 
should not be overlooked. It is that on 
very bright moonlight nights the at- 
mosphere is usually much more free from 
moisture than at other times. This may 
have some bearing on the alteration of 
signal, although I think not, for it is 
noticeable that the signal strength usually 
remains good whenever the moon is 
full, even on damp nights. 

At the present I am engaged on a 
new series of observations, using more 
delicate instruments for measuring and 
recording the variations of signal 
strength and taking much greater pre- 
cautions to exclude any possible factor 
which might give false results. I hope 
to place on record later on the results 
of these further tests. 
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Both for the man who has never built a,set before and for the experienced set builder 
the LC-28 offers a unique opportunity of easy construction with unexcelled results. 
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THE TWO-FISTED CONTROL PANEL OF THE LC-28 


FicurE 1: This view gives some idea of the absolute simplicity of the LC-28. At the 
lejt is the double drum dial for tuning, and at the right is the combination battery 


switch and volume control. 


HOW TO BUILD THE NEW 


LC-28 RECEIVE 


POPULAR RADIO believes that outstanding qualities of the LC-28— 

sensitivity suitable for distance reception without an antenna, tone 

quality adaptable to any taste, and selectivity sufficient to eliminate 

interference without causing distortion—make it a receiver un- 
rivaled in the field of radio construction. 


By LAURENCE M. COCKADAY 


Cost oF Parts—Not over $91.00 


Here Is a List oF INSTRUMENTS AND ACCESSORIES NECESSARY FOR BUILDING THIS RECEIVER— 


A, B, C and D—Precision radio-frequency 
transformers (4 transformers), type 


7 
El, E? and EZ3 Samson high-frequency 
chokes, type No. 125; 
F—Samson high-frequency 
No. 85; 
G—Lynch suppressor, 500 ohms; 
H—Lynch suppressor, 600 ohms; 
I-—Lynch suppressor, 700 ohms; 

Ji, J2, J3 and J4—Hammarlund mid-line 
variable condensers, .000275 mfd.; 
Kl, K2 and K3—Aerovox moulded con- 

densers, .02 mfd.; 
L—Aerovox moulded 
mfd.; 


choke, type 


condenser, .00025 


M—Aerovox moulded condenser, .00075 
mfd.; 

N—Durham metallized resistor, 6 meg- 
ohms; 


O1, O2, O3 and O4—Carter fixed resistors, 
type H-4, 4 ohms; 

P1, P2, P3 and P4—Benjamin vibration- 
less sockets; 

Q—Yaxley cable 
cable, type 660; 

R1, R2, R3 and R4—Special small size 
aluminum box shields for LC-28, 
made by the Aluminum Company of 
America; 

S—Yaxley combination switch and rheo- 
stat, type No. 906-K, 6 ohms; 


connector plug with 


T1 and T2 — Carter Imp“ plugs and tip 
jacks, marked Antenna“ and 
“Ground,” respectively, with insulat- 
ing washers for the antenna; 

U—Hammarlund double-drum dial; 

V- Brass extension shaft, 1652 inches long 
and 14 inch in diameter; 

W—Aluminum panel, 6 inches by 26 
inches, drilled and decorated, made 
by Wholesale Radio Service Company; 

X1 and X2—Tait brackets; 

Y—Aluminum chassis for the LC-28, made 
by the Aluminum Company of Amer- 
ica; 

Z—Lynch single-resistance mounting; 

Wire, screws, nuts, ctc. 


HE unique design, both from a 

mechanical and an electrical stand- 
point, of PopULAR Rapio’s latest con- 
tribution to radio science, the LC-28 
receiver, should make it ideal for ra- 
dio broadcast reception. It embodies, 
as told in the September number, many 
new and advanced electrical principles, 


as well as a mechanical design that is 
exceptionally well suited to the con- 
structional ability of the home set- 
builder. Upon final completion, the 
LC-28 receiver should be comparable, 
both in construction and in operation, 
to the finest set now obtainable. 

It is the claim of PopuLAR RADIO’S 


technical staff that anvone can build the 
set and obtain the expected results 
without previous knowledge of set 
building. and without any electrical or 
mechanical ability, by simply following 
exactly the constructional information 
in this article. 

Some of the reasons for advancing 
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SOLID CONSTRUCTION MAKES THE LC-28 A PERMANENT JOB 
Ficure 2: The four stage shields containing the amplifying apparatus are mounted on a 
metal chassis. The metal panel to which are attached the drum dials is also mounted 

on the chassis by means of sloping metal brackets. 


this claim are set forth below: 
First: The set is built entirely on a 
metal chassis, completely stamped and 
drilled and ready for mounting the in- 
struments. It contains a complete set 
of shields and a metal panel drilled and 
engraved. In assembling, the only in- 
strument necessary is a screw-driver. 
Second: The wiring is exceptionally 
easy to do, as there is only approxi- 
mately five feet of wire in the complete 
job. 
Third: The instruments are mounted 
with brass machine screws and nuts that 
are obtainable in any hardware store. 
The receiver has an exceptionally 
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high amplification and yet is easy to 
tune by a double drum control. 

The appearance, when placed in the 
special consoles made for it, is in keep- 
ing with the finest receivers furnished. 
The set may be used with no antenna 
at all, with a loop, or with any form 
of indoor or outdoor antenna. 

The fundamental circuits employed 
in the LC-28 high-frequency pack is 
given in Figure 5. 

How to Assemble the Instruments 

The making of the new receiver is 
simplified to such an extent that it is 
hardly necessary to tell in words how 
to build it. The accompanying illus- 
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trations and diagrams tell the story at 
a glance; but to be doubly sure a com- 
plete outline is here given showing the 
constructional details in the best pos- 
sible order of procedure. 

The aluminum chassis, Y, comes 
from the manufacturer already pre- 
pared, drilled, cut, stamped and fin- 
ished. The same is true of the front 
panel, W, and the four sets of shields, 
R1, R2, R3 and R4. 

The first job in putting the set to- 
gether is to mount the various instru- 
ments on the chassis, Y. It would be 
advisable first to mount the four high- 
frequency choke coils, E1, E2, E3 and 
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AN ALMOST “WIRELESS” RADIO RECEIVER 
Ficure 3: The careful planning that has gone into this receiver has eliminated at least 


70 per cent of the usual wiring. In this diagram the instruments above the panel, in 
their correct positions, are outlined in solid BLACK lines; those below the panel are shown 
in dotted BLACK lines. The wiring above the panel is shown in solid RED lines, and the 
wiring below the panel in dotted xxp lines. When the set is completed only one wire is 
visible in each stage—the wire that connects ġo the stators of the variable condensors. 
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ment of the coil, valve, stabilising resistor and the fixed filament resistor. 


A VIEW OF THE RECEIVER FROM ABOVE 
Ficure 4: The cover of one of the stage shields has been removed to show the arrange- 


The four 


tuning condensers with the drum dials attached may be seen behind the front panel. 


F, underneath the chassis, V. in the 
two proper holes drilled for them, as 
shown in Figures 3 and 6. In mount- 
ing all of the instruments, the screw 
heads of the mounting screws should 
all be attached from above the chassis, 
and the nuts should be put on from 
the under side. 

Next, set up the four sockets, P1, P2, 
P3 and P4, as shown in Figure 3. 
These should be mounted with two ma- 
chine bolts and fastened underneath 


in the sub-base for mounting the instrument. 


Rapio and which may be used with good results. 
article will tell him exactly where to bore the holes and exactly where to place the connections. 
the ones listed are used, the only change that will be necessary will be the use of different spacings for the holes that are drilled 
To any reader who has difficulty in obtaining any of the parts which are neces- 


with two corresponding nuts tightened 
securely. 

Next, fasten one end of the four re- 
sistances, Ol, O2, O3 and O4, to the 
binding posts marked “—” of the four 
sockets, P1, P2, P3 and P4. This is 
done by first unscrewing the knurled 
nut on the binding post, then placing 
the ringed terminal of the resistance 
over the bolt and fastening down 
tightly with the knurled nut. The other 
end of the four resistances should be 


The list of parts given on page 214 includes the exact instruments used in the laboratory model of this receiver. 
enced amateur, however, will be able to pick out other reliable makes of instruments which have been approved by POPULAR 
But we recommend that the novice follow the list, as the diagrams in this 


fastened with a bolt and nut to the 
proper holes in the chassis, Y, as shown 
in Figure 3. 

Next, set up the four high-frequency 
transformers, A, B, C and D, in their 
proper places, as shown in Figure 3. 
This operation requires two nuts and 
bolts to each instrument. 

Now set up the three suppressor 
mountings, G, H and I, and the grid- 
resistance mountings, Z, in their proper 
positions on the chassis, Y. This is 


The experi- 


If instruments other than 


sary in making up these model receivers, PoPULAR RADIO SERVICE BUREAU, 119 West 57th Street, New York City, will gladly 
assist in seeing that his requirements are promptly supplied. 


THE SCHEMATIC DIAGRAM OF THE LC-28 CIRCUIT 


Ficure 5: 


The condenser of the first high-frequency stage, at the left, is tuned by one 


tuning drum; the condensers of the two following stages and the detector stage, at the 


right, are tuned together by the other. 
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F THE LC-28 SUB-PANEL 
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Ficure 6: The chokes and condensers, with their wiring, are shown in their correct 


positions. 


shown in Figure 3. One screw and a 
nut is used in each case. 

Next, fasten down temporarily the 
four variable condensers, J1, J2, J3 and 
J4, as shown in Figure 3. These are 
attached to the chassis, Y, by a single 
bolt and a nut, except in the case of 
condenser J4. The reason for mount- 
ing these condensers with only one bolt 
and nut to each is that this will allow 
them to line up properly when the 
single extension shaft, V, is attached to 
all three condensers. 

Now attach the plug of the Yaxley 
cable, Q, in the place made for it, as 
shown in Figure 3. The metal bracket 
of the plug is not used and the screws 
are inserted in the screw holes of the 
bakelite strip that originally held the 
bracket. 

When this is done, the two tip jacks, 
Tl and T2, marked Aerial“ and 
“Ground” should be installed, as shown 
in Figure 3. The one, TI, marked 
“Aerial” should be insulated from the 
chassis with insulating washers, and the 
one, T2, marked “Ground” should be 
installed without insulating bushings 
and should be attached firmly to the 
metal of the chassis, Y. 

This completes the constructional 
work on the receiver up to the point 
where the wiring should be done. The 
remaining constructional work should 
be left over until the wiring is prac- 
tically completed. 


How to Wire the Set 


The design of this set is such that 
the wiring is accomplished, in as many 
cases as possible, by the mere act of 
fastening down the instruments onto 
the metal chassis. This is the case with 
one connection (the grounded connec- 


tion) of each of the variable condens- 
ers, JI, J2, J3 and J4; with two con- 
nections of each of the high-frequency 
transformers, A, B, C and D, and with 
one connection of each of the resist- 
ances, Ol, O2, O3 and O4. It is also 


the case with all the connections to the 
ground and the “A” minus (—) and the 
“B” minus (—) terminals of the power 
supply. 

This feature eliminates probably 15 


A portion of the double drum may be seen protruding from the cut-out. 


or 20 feet of wiring that would ordi- 
narily have to be done, and leaves the 
set completely hooked up with ap— 
proximately five feet of wiring. This 


makes for simplicity! 


All connections should be made with 
a tinned copper flexible wire, insulated 
with a hard coating, such as “Celat- 
site.” 
Refer to the picture-wiring diagram 
(Continued on page 286) 


AN END VIEW OF THE RECEIVER 


FicureE 7: This view shows the receiver fully wired and assembled, 
and ready to be installed in its cabinet. 


Page 218 POPULAR RADIO 


The third of the series of articles on the new electrical units that enable you to reproduce 
phonograph programs with the tone quality and volume of the best radio reception. 
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PHONOGRAPH 


A MATCHED COMBINATION THAT PUTS NEW REALITY INTO 
PHONOGRAPH REPRODUCTION 


Ficure 1: 


the right) that operates from the AC lighting lines. 


This easily assembled hook-up employs a power-pack amplifier (shown at 
This power-pack amplifier may 


also be used with any high-frequency amplifier for the reception of broadcast programs— 
thus making possible two forms of program reproduction with the same low-frequency 


amplifier and loudspeaker. 


HOW TO ADD TO YOUR OLD PHONOGRAPH 


= The New Amplification Units 


This installment in the series of articles on the phonograph pick-up 
units gives new and valuable information on the correct methods of 
choosing and matching units to obtain the best results in phonograph 
reproduction. It also gives details for assembling a matched hook-up 
that employs one of the new combination power-pack amplifiers; 
this amplifier is a complete instrument operating from the AC light- 
ing lines, that may be used either with a phonograph pick-up or a 


OT so very long ago there existed 

in the minds of many people 
some doubt as to whether or not the 
then new novelty, radio, could ever 
reach the “perfection” of the phono- 
graph as regards tone quality, service 
and reliability. Now, on the other hand, 
there again seems to be some doubt in 
the mind of the public on the same 
question, but from the opposite angle: 
“Can to-day’s phonograph compete with 
radio in tone quality, service and relia- 
bility?” 

Benefitting by the advances made in 
the acoustical art as a result of the 
developments of radio, the electric pho- 
nograph of to-day is similar to the low- 
frequency amplifier, reproducer and 
power-pack combination used in high- 
grade broadcast receivers. The output 
of the electric phonograph, when one 
gets right down to the matter, is but a 
standard broadcast program which, in- 
stead of being sent over the air, is re- 
corded in a permanent manner and 


high-frequency amplifier. 


By JAMES MILLEN 


delivered to the consumer on a platter. 

With these improvements, and one 
other—the elimination of the record 
scratch—the modern phonograph be- 
comes a highly desirable companion to 
the modern radio receiver.* 

However, the phonograph can never 
take the place of the radio. First, the 
radio brings news and entertainment 
into the home as it is actually occur- 
ring—banquets, speeches, sporting 
events and many others; and, second, 
radio supplies its own program; its rep- 
ertoire is not limited by the number 
of records in the album. 

But as a companion to modern ra- 
dio, there is a distinct service to be 
performed by the electrically operated 
phonograph. 

It is the purpose of these articles to 
show how standard equipment available 
on the radio market may be grouped 

For previous articles on the Electrical 


Phonograph see the July Angust and Septem- 
ber, 1927, issues of PorpuLar Ranio. 


together to improve and beautify the 
results of the old-style phonograph by 
radio methods. Furthermore, another 
article to appear in a future issue of 
PopULAR RADIO will give the construc- 
tional details for a single-control, two- 
valve set which is so designed as to 
employ the same power-pack, low-fre- 
quency amplifier and reproducer as the 
electrical phonograph will use. The 
complete combination may be housed 
in a specially built cabinet, a radio cabi- 
net or an old-style phonograph console 
cabinet. 

But first let us consider the various 
components of the phonograph—the 
pick-up, the needle scratch filter, the 
volume control, the amplifier and the 
reproducer. 


Pick-ups and Volume Control 


There are at least four different types 
of pick-ups. The electromagnetic and 
the crystal types function by generating 
voltages, while the condenser and the 
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carbon forms operate by variations of 
impedance. 

Of these four, the most popular type 
at present is the electromagnetic form. 
To this class belong the pick-ups used 
in the Electrola,“ the Panatrope' and 
the Vitaphone.“ This latter is in real- 
ity a special electric phonograph de- 
signed for synchronization with a mo- 
tion picture projector. 

One of the large corporations inter- 
ested in the development of radio is 
experimenting with a pick-up of the 
crystal type, but as yet this unique de- 
vice is still in the experimental stage. 

Pick-ups of the carbon type have 
been in existence for a number of years, 
but only recently has one capable of 
high-quality reproduction been per- 
fected. This type of pick-up, which 
depends for its operation upon the 
change of its electrical resistance with 
vibrations of the needle, is in a some- 
what different class from the others, as 
it is designed to operate a reproducer 
without the use of an amplifier. 

Pick-ups can be made of the same 
parts that are used in the construction 
of the ordinary radio-type headphones 
and reproducers. As a rule, however, 
for best results a unit designed “from 
the ground up” as a high-grade pick- 
up should be used. Several units of this 
type are now being manufactured. 

‘ In mounting the pick-up, fasten its 
base in such a position that the needle, 
when swung to the center of the rec- 
ord, will rest in the exact center of the 
turntable shaft. The pick-up selected 
must be capable of high-quality repro- 
duction or the best results cannot be 
expected. The Pacent, the Warford 
and the Bosch Recreator“ have been 
found extremely satisfactory. Most 
pick-ups have a volume control located 
on the base of the stand. If not, a 
25,000-ohm resistance, such as a Roy- 
alty or the Centralab Radiohm, may 
either be mounted in the turntable com- 
partment or on the panel of the receiver. 
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A VIEW OF THE POWER-PACK AMPLIFIER FROM 
THE REAR 


FicunꝝE 2: This picture gives an idea of the layout of the complete 


power-pack amplifier with its metal case removed. 


The vacuum 


valves are inserted from the bottom and are protected from dust 
and mishandling while in use. 


The Needle Scratch Filter 


The scratch filter is for the purpose 
of electrically removing from the out- 
put of the reproducer the hiss due 
to the contact of the needle on the 
record. | 

While an electrical filter circuit of the 
type indicated in Figure 3 will remove 
all objectionable scratch noises from the 
music issuing from the loudspeaker, it 
will not prevent one hearing the un- 
amplified scratch noise directly from 
the record. For this reason the lid of 
the turntable compartment should be 
kept closed while records are playing. 

While the connection of a .006 mfd. 
fixed condenser across the output of the 
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THE CIRCUIT EMPLOYED IN THE COMBINATION UNIT 
Ficurr 3: This diagram shows the simplicity of the electrical circuit 


“used in the pick-up and amplifier combination. 


The reproducer 


connects directly with the amplifier and may be used in any part of 
the house by employing an extension cord. 


pick-up or input to the amplifier will 
also remove this noise, such an arrange- 
ment will also remove many of the 
higher frequencies and thus partially 
destroy the quality of reproduction. For 
this reason an electrical filter circuit, 
tuned to stop the passage of only those 
currents in the neighborhood of the 
scratch frequencies, should be used. 

The difficulty in completely eliminat- 
ing scratch noises lies in the fact that 
the scratch frequency is not any one 
frequency, but quite a wide frequency 
band. If, however, the filter circuit is 
tuned to approximately 4,500 cycles, 
the greater part of the scratch noise is 
removed without the sacrifice of tone 
quality. The residual hiss, when a 
scratch filter is employed, is practically 
unnoticeable and cannot be detected ex- 
cept for the first few seconds or so be- 
fore the music starts. 

Such a device may either be pur- 
chased as a complete unit (one is made 
by the National Company) or may be 
constructed at home from a choke coil 
and condenser so selected as to be most 
effective at about 4,500 cycles. This 
frequency peak should be somewhat 
“broadened” by the use of a very small 
quantity of iron in the construction of 
the inductance. A scratch filter can be 
assembled by employing a 1, 500-turn 
honeycomb coil with a .008 mfd. fixed 
condenser. The circuit for the scratch 
filter is shown in Figure 3. 


AN ARTISTIC REPRODUCER 


Ficure 4: This is one of the decorated 

Balsa-wood reproducers that may be built 

in the form of a screen and that gives 
reproduction of excellent tone quality. 


The Amplifier 


The amplifier is probably the most 
important part of the electrical phono- 
graph system. It should have a straight- 
line frequency characteristic extending 
well down into the lower frequencies 
and have sufficient overall gain and un- 
distorted power output for supplying 
all the volume required for home use. 

Such a device is the National com- 
bination power-pack amplifier, shown in 
Figure 2, which is not only a complete 
high-quality low-frequency amplifier de- 
signed especially for phonograph and 
radio use, but also has the advantage 
that it requires no B or C“ batteries. 

The compact little unit consists of 
two stages of resistance-coupled volt- 
age amplification and one stage of power 
amplification with special impedance in- 
put and output circuits. 

The input impedance in the power 
stage is for eliminating that difficulty en- 
countered with many resistance-coupled 
amplifiers—the tendency to ‘motor- 
boat.” The output impedance is for 
the protection of the reproducer from 
possible damage due to the heavy plate 
current drawn by the power valve. 

The power-pack circuit is essentially 
the same as that employed in the Na- 
tion B' power-pack, including the new 
adjustable, fixed-output potentiometer. 
In addition, however, a special winding 
is provided on the power transformer 
for heating the filament of the UX-171 
type power valve. The amplifier is com- 
pletely adjusted before leaving the fac- 
tory, so that it is only necessary for 
the user to insert the valves and con- 


cabinet. 


nect it to his pick-up and reproducer, 
as shown in Figures 1 and 5. 
The Reproducer 

Good reproducers are of four gen- 
eral types: the large cones, such as the 
Western Electric; the small baffle cones, 
such as those devised by Messrs. Rice 
and Kellogg and used in the Electrola“ 
and “Panatrope’’; the new Balsa-wood 
flat type, and the orthophonic variety 
of exponential horns. such as the New- 
comb Hawley, the Temple and the 
Racon. 

The Lata Balsa-wood reproducer may 
be mounted on an easel placed in any 
convenient part of the room. or hung 
on the wall in picture fashion. These 
reproducers, aside from their high elec- 
trical excellence, have the additional 
advantage of distinctive appearance and 
low cost. It is not at all a difficult 
problem to construct a very fine 
speaker in an evening for only $18. 
the cost of the complete kit. Figure 4 
gives an idea of the artistic possibilities 
of this type of reproducer. 

If a cabinet type of orthophonic horn 
is used, the amplifier and other ap- 
paratus may be located right in the 
The turntable, in such a case, 
may be placed in a small cabinet on 
top of the speaker. In fact, one of 
the old table-model phonographs, to 
which a magnetic pick-up has been 
added, will be just the thing. 

Where a console type of phonograph 
cabinet is available, the most desirable 
arrangement is to remove the old horn, 
and in its place behind the silk grille 
locate a baffle-type speaker, such as the 
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new Radiola 100-A, or the latest elec- 
tric-dynamatic movable coil type of 
Magnavox cone. 

The baffle board for mounting such 
speakers should be of about one-half 
inch thick white pine or other soft wood. 
A round hole should be cut in the center 
of the board and so beveled that the 
outside diameter is slightly larger than 
the inside diameter. The cone frame- 
work is then bolted in place so that the 
cone is centered behind the hole. 

Thin veneer should not be used as a 
baffie board, as it may prove to be 
resonant at some frequency within the 
audible range. 

Though the preferred arrangement 
for an AC-operated phonograph is the 
use of an induction motor to operate 
the. turntable, such motors of the 
proper size are rather difficult to ob- 
tain. Most phonograph dealers, how- 
ever, stock excellent motors of the uni- 
versal type, which, as they are only 
run when the radio receiver is not in 
operation and will therefore cause no 
interference, are entirely satisfactory. 
Such motors cost from $15 to $30. 

If a spring motor is used in the pho- 
nograph the amplifier should be so 
placed that the rectifier and power 
valves, which become quite warm in 
operation, are not directly under the 
motor, for such placement might cause 
the graphite in which the spring is 
packed to melt. 

In conclusion, it is well to emphasize 
the importance of using the new elec- 
trically cut records for obtaining the 
best results with the phonograph. 
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HOW THE UNITS ARE TO BE CONNECTED l 
FicurE 5: This diagram gives the exact connections for the power- 
pack amplifier, the scratch filter and the volume control, as well as 
the connections to the “A” battery for lighting the filaments of the 


vacuum valves. 


A metal link comes with the amplifier that connects 


the “B” negative terminal to the “A” negative terminal, so that this 
connection is not shown in this diagram. 
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THE SCHEMATIC DIAGRAM OF THE POWER-PACK AMPLIFIER 


FicurE 1: At the right is the rectifier circuit of the unit, with the connections to the 
110-volt AC lighting line and to the automatic relay that controls the trickle charger of 


the “A” battery. 


In the center of the diagram is the filter circuit, and at the right is 


the circuit of the two-stage, transformer-coupled, low-frequency amplifier. 


How toGet Quality Amplification 


NUMBER 5: How to build a unit that combines a “B” and “C” 
power-pack with a two-stage, transformer-coupled, low-fre- 
quency amplifier. This unit may be used to improve the vol- 
ume and quality of any old receiver by hooking it up to the 
output of the detector valve, or it may be combined with any 
type of high-frequency amplification that the experimental set 


builder desires, to make a new receiver. 


The unit is entirely 


self-contained and may be installed in a console with the high- 
frequency pack or operated separately. 


By ALBERT G. CRAIG 


Cost oF Parts: Not over $117.00 


HERE Is A List oF INSTRUMENTS AND ACCESSORIES NECESSARY FOR BUILDING THIS UNIT— 


A—AmerTran Transformer, PF-52; 

B, C and D—AmerChokes, type 854; 

E, F and G—Tobe high-voltage condensers 
for 1,000 volts DC operation, No. 602, 
2 mfds.; 

H—Tobe high-voltage condenser for 1,000 
volts DC operation, No. 604, 4 mfds.; 

I, J and K—Tobe filter condensers, type 
301, 1 mfd., for 300 volts DC; 


AmerTran DeLuxe transformer, first 
Stage; 


HE experienced radio fan and 
Professional set builder, who is 
looking for quality reproduction, will 
find In this combination amplifier and 
Power-pack a unit that will give 
NA the best type of program rendi- 
on with- superb volume and tone 
quality that is hard to equal. 


M—AmerTran DeLuxe transformer, sec- 
ond stage; 

N, O and P—Benjamin Cle-ra-tone vibra- 
tionless sockets; 

Q—Yaxley multiple type relay, No. 445; 

R and S—Electrad Truvolt variable re- 
sistors, 2,000 ohms; 

T—Electrad Truvolt 
50,000 ohms; 

U—Carter “Imp” battery switch; 

V—Baseboard, 9 by 19 by % inch; 


variable resistor, 


The complete unit may be built as 
shown in the illustrations in a ready 
prepared metal box or can that houses 
all of the instruments and live“ parts. 
The metal case, once the unit has been 
assembled, may be slipped into the con- 
sole of a radio receiver and connected 
up in a few minutes. It will furnish 


W—Imperial sheet metal box equipped 
with insulating panels for binding 
posts, the variable resistors and the 
battery switch; 

X— Combination AmerTran resistor, type 
400, for Amer Tran power-pack; 

No. 1-a amperite; 

21, Z2, Z3, ZA, Z5, Z6, Z7, Z8 and ZI— 
Eby binding posts; 

25 feet of flexible rubber-covered wire; 

Mounting screws, nuts, etc. 


“B” and “C” power for the high-fre- 
quency end of the receiver with which 
it is used and needs no further atten- 
tion when once installed and set into 
operation. 

The amplifier employs two stages of 
high-quality, transformer-coupled am- 
plification, using a UX-201-a type valve 
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THE PICTURE-WIRING DIAGRAM OF THE POWER-PACK AMPLIFIER 
Ficure 2: In this diagram all of the apparatus that is mounted on the baseboard, inside 
of the metal case, is shown in BLACK lines, as well as the parts and equipment that are 
mounted on the case itself. All of the wiring is shown in heavy RED lines running to the 


in the first stage and a UX-210 type 
power valve in the second stage. A 
standard UX-216-b type rectifier valve 
is used in the power-pack to rectify 
the high-voltage alternating current. 
The smoothing filter is a two-stage 
choke and condenser type filter. An 
output filter consisting of a choke and 
condenser is also attached to the am- 
plifier for protecting the reproducer 
from current overloads. Leading en- 
gineers claim that this is the most effi- 
cient type of amplifier for use in mod- 
ern radio reception, and its use, When 
correctly laid out, designed and built, 
is recommended to all radio fans who 


drilled in the sub-base for mounting the instruments. 


PopuLAR RADIO and which may be used with good results. 


correct terminals of all of the instruments. 


wish either to improve an old set as 
to its tone quality and volume, or who 
wish to incorporate the unit in a new 
receiver. 

The schematic wiring diagram of the 
new power-pack amplifier is shown in 
Figure 1. °° i 

How to Construct the Amplifier 

The wooden baseboard should first be 
cut to a size 9 inches by 19 inches by 
inch and reinforced with two cleats 
across the bottom. 

The instruments should now be 
mounted in the positions shown in the 
picture-wiring diagram, Figure 2, and 
the top view of the amplifier, Figure 4. 


Note particularly the location of the 
terminals of each instrument. First 
mount the three sockets, N, O and P, 
and the two low-frequency transform- 
ers, L and M, on the baseboard, V. 
Secure the power transformer, A, the 
three large condensers, E, F and H, 
and the three AmerChokes, B, C and 
D, to the base, V. Complete the base 
mounting by fastening the amperite, Y, 
the large condenser, G, the three small 
condensers, I, J and K, and the re- 
sistor, X, to the base, V. It should 
be noted that the three small condens- 
ers, I, J and K, are soldered one on 
top of the other. The relay, Q, is also 


The list of parts given on page 221 includes the exact instruments used in the set from which these specifications were made up. 
The experienced amateur, however, will be able to pick out other reliable makes of instruments which have been approved by 
But we recommend that the novice follow the list, as the diagrams 
in this article will tell him exactly where to bore the holes and exactly where to place the connections. If instruments other 
than the ones listed are used, the only change that will be necessary will be the use of different spacings for the holes that are 
To any reader who has difficulty in obtaining any of the parts which 


are necessary in making up these model receivers and power units, PopuLAR Rapio SERVICE BUREAU, 119 West 57th Street, 
New York City, will gladly assist in seeing that his requirements are promptly supplied. 
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soldered in position on the side of the 
three large condensers, E, F and H. 

Wire the amplifier exactly as shown 
in the picture-wiring diagram in Fig- 
ure 2. leaving flexible leads for connec- 
tion to all of the binding posts and 
the other instruments that are to be 
mounted on the metal box, W. 

After placing the amplifier unit in 
the metal box, mount the binding posts, 
Z1 to Z9, the three Truvolt resistors, 
R. S and T, and the battery switch, U, 
on their respective insulating panels. 

Complete the wiring by connecting 
the remaining flexible leads to the 
proper instruments. 


How to Install the Amplifier 


Figure 3 shows the exact connec- 
tions to be made between the amplifier 
unit, the radio receiver and the storage 
battery. When these connections have 
been completed, insert a UX-201-a type 
valve in socket O, a UX-210 type valve 
in socket P and a UX-216-b type rec- 
tifer valve in socket N. 

The reproducer which is connected to 
binding posts Z8 and Z9 should be 
of the best quality of cone or expo- 
nential horn obtainable, in order to in- 
sure quality reproduction. 

The whole amplifier unit is turned 
“on” and off“ by means of the small 
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HOW TO HOOK UP THE AMPLIFIER 


Ficure 3: This drawing gives an idea of how this set may be used 

with any receiver, by cutting out the low-frequency amplifier in the 

receiver and using the amplifier incorporated in the power-pack 
amplifier, with excellent results in volume and tone quality. 


battery switch, U, on the front panel. 

The ability of this amplifier to de- 
liver full volume to the reproducer 
without any overloading should make 
it very popular with those who want 
the best in quality reproduction for 


their homes. In addition, the unit is 
practically foolproof, as the metal case 
protects all the instruments, although 
voltage adjustments may be made with 
the panel controls. This feature should 
make it a safe instrument to operate. 
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A VIEW OF THE UNIT FROM ABOVE 
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Ficure 4: This view of the power-pack amplifier, with the top of the metal case removed, 
shows the positions of all of the parts that go to make up this new and powerful unit. 
All the parts are designated with letters that correspond with the list of parts and the 
constructional data in the article, so that the prospective builder cannot make any mistake 


in construction or wiring up. 
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Radio Hunts for Buried Treasure 


By CAPTAIN PORTER P. LOWRY, U. S. A. 


Underwood & Underwood 


The city of Old Panama, destroyed by the pirate 
Morgan in the seventeenth century and now 
overgrown with tropical jungle, is the scene of 
At the right is 


etl 


the latest radio “treasure hunt.“ 
a radio “treasure finder,“ 
more exactly a metal- 
finder, invented by Mr. 
G. O. Maher, of Baton 


Rouge, Louisiana. 


OW radio is being invoked to 
search for buried treasure. 

This treasure, according to belief, is 
buried in one of the world’s most ro- 
mantic regions—a region that is haunted 
with memories of pirates, of under- 
ground passages, of secret hiding places 
of immense sums of gold that belonged 
to the old Inca emperors and to the 
priests—the city of Old Panama, in 
Central America. 

The city of Old Panama is one of the 
oldest settlements on the American con- 
tinent. In 1671 this city was sacked by 
the English privateersman, Sir Henry 


Morgan. The amount of treasure found 


proved much less than the English in- 
vaders had expected. There is reason 
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to believe that it was less than the city 
held; for Panama was an important way 
station on the great commercial route 
between Peru and Spain—the route 
along which there poured back for cen- 
turies into the coffers of the Spanish 
king the gold and gems which were the 
spoil of the great Inca Empire of South 
America. 

It has long been believed that Sir 
Henry Morgan's disappointment was 
not accidental. The citizens of Old 
Panama had warning of the raid. There 
have been many stories in the last three 
hundred years of how the great Spanish 
families of the time hurriedly buried 
their ancestral treasures here and there 
about the city. One of the most cir- 


cumstantial of these legends tells of 
how the priests of the cathedral carried 
into a convenient subterranean passage 
their store of gold and jewels; not 
merely the treasure of the church itself, 
but the collected treasures of many of 
the wealthy families. This underground 
storehouse was never found. The 
priests were captured and put to death, 
but the secret was kept. Whatever the 
worthy Fathers may have known went 
with them to their graves. 

No tale such as this could go for 
long without investigation. There have 
been innumerable attempts to find the 
famous underground passage or to dis- 
cover this or that other cache of pre- 
cious metals reported to exist somewhere 
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beneath the roundations of the present 
city of Panama. 

Doubtless some of these caches have 
been found; it is recorded that from 
time to time impecunious citizens, not 
known to be possessed even of visible 
means of support, have turned up tem- 
porarily wealthy. 

The latest effort to obtain these 
buried treasures on a larger scale is the 
one which involves radio. 

Some months ago there came to Pan- 
ama Lieutenant George Williams of the 
British Naval Reserves; with him are 
Commander David Blair and Lieuten- 
ant F. W. Keally, both of England, and 
Mr. Wallace Bain, of the United States. 

Another member of the expedition is 
a piece of radio apparatus, said to be 
the invention of Mr. Thomas Fahie, of 
Colchester, England. Using this radio 
apparatus, Lieutenant Williams is at- 
tempting to locate some of the buried 
hoards of precious metal. 

Even the most industrious of treasure- 
seeking expeditions could not hope to 
dig and sift the entire subsoil of 
Panama. There is no lack of maps, 
reputed ancient, which show places 
where one should dig. Certainly they 
cannot all be right, and it is probable 
that most of them represent the accumu- 
lated fancies of three centuries rather 
than actual facts. It is the function of 
Lieutenant Williams’ radio apparatus to 
point out the spots where digging may 
be worth while. 

Treasure and setrecy go together. 
Just what Lieutenant Williams, his aides 
and his radio apparatus have succeeded 
in discovering is still a secret. Some 
objects have been found, including, it is 
reported, a golden butterfly, jewel- 
studded and measuring three inches 
from tip to tip, as well as an image of 
the Jewish Ark of the Covenant more 
than six inches long. The government 
of Panama employs an official charged 
with the duty of inspecting and con- 
trolling searches after buried treasure. 
The success of the Williams enterprise 
has been great enough to induce this 
official to provide military guard for 
their further operations. It is a known 
fact that the expedition is having such 
remarkable success that an extensive 
concession has been granted by the 
Panama government to carry on the 
work on shares. 

The exact method of operation em- 
ployed with Lieutenant Williams’ appa- 
ratus has also been kept a secret. From 
such information as is available it is 
probable that the principle is the well- 
known one of feeding into the ground 
an alternating electric current or radio 
wave. As readers of PopuLaR RaDio are 
well aware. methods of this kind have 
been perfected in Sweden for tracing the 


locations of underground mineral lodes. 
Any underground material which is 
more highly conducting electrically than 
is the general average of the subsoil 
will deflect the currents or radio waves 
thus introduced. Such disturbances may 
be detected and will serve, when con- 
ditions are favorable, as indications of 
just where the conducting material lies. 

Gold, like other metals. is an elec- 
trical conductor. It is quite probable 
that buried masses of gold could be 
detected in this way. 

Another method which is likely being 
used by Lieutenant Williams’ apparatus 
depends upon the detuning effect of 
underground masses of metal upon a 
delicately tuned oscillating circuit in the 
air above the treasure-bearing soil. It 
was this method that was proposed a 
year or more ago for use in hunting the 
supposed treasure of Cocos Island, off 
the southern coast of Panama. Indeed, 
it is reported that the method actually 
was used and proved successful, but that 
th: persons who found the Cocos Island 
treasure concealed that fact and held on 
to the treasure, for reasons best known 
to themselves. 

Certain it is that one or more radio 
methods are being used for this purpose, 
and probably with reasonable success. 

Of course there are difficulties to be 
solved. One of them is the wetness of 
the subsoil. It is reported that in the 
course of the present search diggers 
broke through into an underground pas- 
sage, now filled with water. It was a 
common habit of the priests and 
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grandees of Spanish times to dig such 
passages, both for purposes of secret 
communication and also for the sake of 
safety in the days when cities were il!- 
policed. No doubt many such passages 
still exist beneath the foundations of 
present Panama, as they do beneath vir- 
tually every city of the world whose 
history goes back as far. 

If all of these passages are now filled 
with water, that fact will constitute an 
enormous handicap to all the radio 
methods or electrical-methods of detect- 
ing the presence of gold. The water ‘of 
the soil is never pure. but always con- 
tains sufficient amounts of dissolved salts 
to render it an electric conductor. While 
it does not conduct as well as gold and 
silver, its conductivity is probably high 
enough to constitute a substantial dis- 
turbance in the region of the radio de- 
tectors. N l 

Another difficulty with all radio 
methods of treasure-finding is the pos- 
sibility that the precious metals are not 
in large masses, but are scattered through 
the soil. Wooden chests in which the 
ancient Spaniards may have buried their 
belongings would probably have yielded, 
years ago, to the tooth of time. The 
rings and necklaces and other objects 
which the ancient señoras wore, the 
golden crucifixes or other articles of 
devotion from the churches, would have 
escaped from the flimsy wooden walls 
of their caskets, to lie loosely through 
the soil. Such loose bits of metal would 
not be absolutely without influence on 

(Continued on page 258) 


A DETECTOR FOR USE IN “RADIO GEOLOGY” 


Radio methods are being tested as investigators of underground rock 


conditions, as well as to find supposed buried treasure. 


This appa- 


ratus, used by Mr. W. D. Morgan, of Los Angeles, California, picks 
up radio waves sent into the ground by the transmitter illustrated on 
a later page of this article. 
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THE SCHEMATIC DIAGRAM OF THE MAGNAFORMER CIRCUIT 
FicuRE 1: The circuit employed is the standard circuit for superheterodyne construction, 
but the superior merit of the Magnaformer receiver lies chiefly in the excellence of the 

parts employed—particularly the intermediate-frequency amplifiers. 


HOW TO BUILD 


The Magnaformer 9-8 Receiver 


Here are the constructional details for building the Magnaformer 
9_§ Superheterodyne, whose design and theory of operation were 


described in the September number of POPULAR RADIO. 


This re- 


ceiver employs eight or nine valves and has great sensitivity when 


used with a loop antenna. 


By LAURENCE M. COCKADAY 


Cost oF Parts: Not over $129.00, without the loop 


HERE Is THE LIST OF INSTRUMENTS AND ACCESSORIES NECESSARY FOR BUILDING THIS RECEIVER— 


Al, A2, A3, A4 and A5—Magnaformer in- 
termediate transformers, units R. F. 
No. 61; 

B—Unicoupler, unit C. U. No. 71; 

C—Samson high-frequency choke coil, No. 
125; 

D1 and D2—Ferranti low-frequency trans- 
formers, A. F. No. 4; 

E—National tone filter; 

F—Frost DeLuxe combination rheostat, 6 
ohms, and battery switch, equipped 
with gold arrow knob, No. S-1810; 

G—Frost DeLuxe potentiometer, 400 ohms, 
equipped with gold arrow knob, No. 
1824; 

H—Frost DeLuxe rheostat, 10 ohms, No. 
1810; 


ADIO fans who are superheterodyne 

enthusiasts will want to build this 

new and ultra-modern loop receiver, for 

with it they will be able to accomplish 

excellent reception from a loop antenna, 

both as regards distance and quality of 
tone. 


As told in the advance article in last 


I—Frost DeLuxe rheostat, 30 ohms, No. 
1830; 

J and K—Amperites, No. 112, with holders; 

L—Yaxley radio jack switch, No. 60; 

M1 and M2—Durham 2-megohm grid- 
leaks; 

N1 and N2—Sangamo fixed condensers, 
.00025 mfd., type No. 1475, with grid- 
leak clips; 

O1 and O2—Remler variable condensers, 
.0005 mfd., No. 639; 
P—Sangamo fixed condenser, 

type No. 1450; 

Q—Sangamo by-pass condenser, 1 
type No. 200, short; 

R1, R2, R3, R4, R5, R6, R7, RS and R9— 
Benjamin sockets, No. 9044; 


.001 mfd., 
mfd., 


month’s issue of PopuLaR Rapio, the 
receiver is a real engineering feat, and 
contains many new and original features 
that make its results possible. 

To summarize briefly, the receiver 
contains four stages of high-gain am- 
plification which may be converted at 
will to three stages for local work. It 


S1, S2, S3 and S4—Frost tip-jacks, No. 
233- 

T— Yaxley cable-connector plug, No. 660; 

U—Formica front panel, 7 by 26 by 3/16 
inch, drilled and engraved; 

V—Formica sub-panel, 9 by 25 by 3/16 
inch, completely drilled; 

WI and W2—Benjamin sub-panel brack- 
ets, 2 inches high, No. 8629; 

X1 and X2—Remler Universal drum-type 
dials with controls, No. 110; 

Y1 and Y2—2-inch, right-angle supports 
for propping up rear of sub-panel; 

Wire, screws, lugs, nuts, bolts, solder. 

Quali-Tone loop—Duro Metal Products Co. 

2 Wood blocks for sub-panel center sup- 
port, 56 by 56 by 2 inches. 


has two tuning controls and adequate 
adjustors for obtaining the proper op- 
eration of each valve used in the set. 
Both of the tuning controls work with 
drum dials that are illuminated. 

The construction is simple, as all the 
parts are mounted on an insulated base- 
board or the front panel itself. 
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The low-frequency end of the receiver 
contains two stages of transformer- 
coupled amplification, with an output 
filter device that protects the reproducer 
and maintains the quality of tone. 

A study of the circuit diagram as 
shown in Figure 1 will reveal the fact 
that the oscillator is coupled directly 
to the grid-circuit of the first detector. 
The strength of the oscillator output is 
controlled by a rheostat that enables 
the greatest sensitivity to be obtained. 
A switch is included in the valve cir- 
cuit just preceding the second detector 
that cuts “in” or “out” one high-fre- 
quency stage of amplification of the 
intermediate amplifier. A high-fre- 
quency filter is included in the output 
circuit of the second detector valve to 
keep unwanted high-frequency currents 
from the low-frequency amplifier. The 
proper C“ batteries are also included in 
the circuit for the valves in the low- 
frequency stages. 

The illustration shown in Figure 2 
gives an idea of the appearance of the 
completed set when installed in its 
cabinet. 


How to Assemble the Receiver 


The assembly of the receiver is sim- 
plified by the fact that both the front 
panel and the sub-panel come com- 


SOD 
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THE RECEIVER INSTALLED IN ITS CABINET 


FicurE 2: All the tuning is accomplished with the two controls, O1 

and O2, while the knobs, F and G, provide complete control over 

sensitivity and volume. A turn of the switch, L, introduces into the 

circuit an extra stage of intermediate-frequency amplification for 
distance work. 


pletely drilled. The front panel is also 
engraved with the designations for the 
various tuning controls. 

In starting to build the set, the rheo- 
stat, F, and the volume control poten- 
tiometer, G, should be mounted on the 
panel in the positions shown in Fig- 
ure 2. The jack, L, is also mounted, 
with its framework toward the top of 
the front panel. 
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The condensers and drum controls. 
must be assembled before they can be 
mounted on the panel. The assembly 
is accomplished by first mounting the 
variable condensers, O1 and O2, on the 
flat surfaces of the brass frames which 
accompany their respective drum con- 
trols. This mounting is accomplished 
by means of three screws which project 
through from the inside of the brass 


THE SUB- PANEL ARRANGEMENT OF THE RECEIVER i 
Fıcurg 3: The construction of this receiver is greatly simplified by the fact that the 
sub-panel may be purchased completely drilled; this relieves the builder of much tedious 
work. The five Magnaformer coils are at the right, the output filter and the low- 


frequency transformers at the left. 
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THE PICTURE-WIRING DIAGRAM OF THE RECEIVER 


FIGURE 4: The instruments above the sub-panel are outlined in solid BLACK lines; 
beneath the sub-panel are outlined in dotted BLACK lines. 


those 


The wiring above the sub- 


panel is indicated in solid rep lines, while the connections beneath the sub-panel are 


plates and extend into the tapped legs 
of the condenser frames. The drums 
are then slipped over the shafts of the 
condensers until the worm gears at the 
rear of the brass plates mesh with the 
circular flanges on the drum dials. The 
set screws on the bushings of the drums 
are then tightened onto the condenser 
shafts, and the complete units may be 
mounted on the front panel of the re- 
ceiver. Only one screw is necessary for 
each of these mountings, as a single- 
hole mounting which extends through 
the panel is provided on each of the 
control shafts, these serve to hold one 
end of each of the units firm. 

There is no necessity for a detailed 
description of the mounting of the in- 
struments on the sub-panel. It is only 
necessary to place the various instru- 
ments in the positions indicated in Fig- 
ures 3 and 4. It will be found that 
the holes provided in the sub-panel cor- 
respond exactly with the mounting holes 


shown in dotted RED lines. 


in the instruments themselves, so that 
the mounting screws may be inserted 
without any difficulty. 

It is advisable, before mounting any 
of the instruments, to mount the brack- 
ets, VI and Y2, on the under side of 
the sub-panel, and also the small wood 
blocks which support: the middle of the 
sub-panel. This will keep the baseboard 
up off the table, and will prevent dam- 
age to the instruments mounted on it. 

The three small fixed condensers, N1, 
N2 and P, should be mounted under- 
neath the sub-panel before the other 
instruments are attached. This is nec- 
essary because the heads of the mount- 
ing screws for these units are located 
under instruments which are to be 
mounted on the top of the sub-panel. 

The balance of the sub-panel assem- 
bly may then proceed in any convenient 
order; but it is recommended that the 
seven transformers be mounted last, as 
this will make the panel easier to handle 


and, at the same time, minimize the 
possibility of damage to the instruments 
mounted on it. Upon completion of this 
job, the receiver is ready to be wired. 

The front panel and sub-panel should 
not be fastened together as yet. A good 
deal of the wiring may be completed 
before this is necessary, and the work 
of soldering will be simplified by fol- 
lowing this method of procedure. 

How to Wire the Receiver 

The kind of wire used in making the 
connections is left to the choice of the 
individual constructor. In the model 
receiver shown in the illustrations, three 
types of wire were used, including bare 
bus wire, Celatsite bus wire, and flex- 
ible Celatsite wire. In the case of long 
leads that have several branch connec- 
tions made to them, the bare bus wire is 
convenient, inasmuch as these branch 
connections can be soldered to any point 
along the wire without the necessity of 
removing the insulation. On the other 


The list of parts given on page 226 includes the exact instruments used in the unit from which these specifications were made 
up. The experienced amateur, however, will be able to pick out other reliable makes of instruments which have been approved 


by PopULAR Rapio which may be used with good results. 
in this article will tell him exactly where to bore the holes and exactly where to place the connections. 


But we recommend that the novice follow the list, as the diagrams 


If instruments other 


than the ones listed are used, the only change that will be necessary will be the use of different spacings for the holes that are 


drilled in the sub-base for mounting the instruments. 
necessary in making up these model receivers and power units, PopULAR RADIO SERVICE BUREAU, 


To any reader who has difficulty in obtaining any of the parts which are 


119 West 57th Street, New 


York City, will gladly assist in seeing that his requirements are promptly stig pe 
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hand, the flexible wire is somewhat 
easier to work with and is equally sat- 
isfactory from the electrical standpoint. 

Starting first with the sub-panel wir- 
ing, it is a good plan to wire up the 
terminals of the valve sockets first. 
This should be done because these ter- 
minals are flush against the lower side 
of the sub-panel and, therefore, most of 
these connections should be run close 
to the panel. The plate connection to 
the socket, R5, and the connection to 
the jack, L, can be delayed until after 
the front panel has been attached to the 
sub-panel. In all cases where connect- 
ing wires extend from instruments be- 
neath the panel to others on top, the 
wires should be run under the panel and 
then brought through the panel at a 
point directly beneath the above panel 
terminal. This gives an extremely neat 
appearance to the completed set. 

The balance of the connections be- 
tween the other instruments on the sub- 
panel should now be made, with the ex- 
ception of those that extend to the front 
panel. The front panel may then be 
attached to the sub-panel and the wiring 
between the two panels completed. 

There are no tricks about the wiring, 
and it is so clearly shown in the pic- 
ture wiring diagram in Figure 4 that 
there is no necessity for further in- 
structions. 


How to Install the Receiver 


Figure 5 shows the detailed connec- 
tions for the free ends of the battery 
cable, which provides a means for con- 
necting all batteries to the receiver. It 
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THE BATTERY HOOK-UP FOR THE RECEIVER 


Ficure 5: When the batteries have been connected to the battery 

cable as shown in this diagram, and the cable plug has been inserted 

in the plug socket on the sub-panel of the receiver, the batteries 
need no further attention except for replacement. 


is advisable to make these connections 
before the plug on the cable is con- 
nected to the plug-base on the sub-panel 
of the receiver. 

Now, turning to the receiver, the fila- 
ment-control knob at the right-hand end 
of the front panel should be turned all 
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the way to the left, as should the knobs 
of the two rheostats mounted on the 
sub-panel. The small switch at the bot- 
tom center of the front panel should be 
set with its set-screw pointing toward 
the figure 8.“ Now insert UX-201-a 
(Continued on page 257) 


A VIEW OF THE SUB- PANEL FROM BENEATH 
Ficure 6: Nearly all the wiring of the receiver is done beneath the sub- panel, thus 


improving the outer appearance of the receiver. 


This view shows how several various 


kinds of wire were employed in the laboratory model—bare bus wire for long leads with 
several branches, and flexible wire for shorter connections. 
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From a photograph made for PoPCLAR RADIO 


MAKING THE FINAL TESTS ON THE HI-Q RECEIVER 
Here is D. K. Oram, the Hammarlund engineer, testing the completed model of the Hi-Q 


receiver in the Hammarlund laboratory. 


This is the last of a long series of tests made 


to determine the exact operating characteristics of this set. 


ADVANCE INFORMATION ABOUT 


The HI-Q RECEIVER 


Here are told some significant facts about this new receiver, 
the constructional details of which will be given in the No- 
vember issue of POPULAR RADIO. The set will consist of three 
stages of high-frequency amplification, shielded and utilizing 
a carefully designed and balanced method that gives equal 
amplification over the entire range. 


F a careful analysis were made of 
the trend of home-built receiver de- 
sign during the past two years, it would 
show that many of the receivers which 
have become accepted as the very popu- 
lar, due to their general excellence of 
performance, employ circuits of a simi- 
lar nature. For instance, in the Brown- 
ing-Drake receivers, the LC-26 receiver, 
the Hammarlund-Roberts set. the Sam- 
son T-C, and many others which space 
prevents a detailed mentioning, the cir- 
cults are generally alike, differing per- 
haps only in the method of neutraliza- 
tion employed in the high-frequency am- 
plifier. All of these circuits have for 
the tuner end a single stage of tuned- 


By RAYMOND F. YATES 


high-frequency amplification, followed 
by a regenerative detector. 

In the early years of their use it 
was felt that a single tuned stage of 
high-frequency amplification, if prop- 
erly built and perfectly stabilized, would 
produce results which would be on a 
par with that of the popular neutrodyne 
circuit. While this is absolutely true. 
engineers realized the difficulties which 
confronted the average set builder in 
duplicating the work of skilled mechan- 
ics in radio laboratories. Then, too, 
there was the realization that even 
though a most exact duplication was 
possible, the chances were that improper 
or incomplete neutralization of a high- 


frequency amplifier might nullify all 
the advantages to be gained by its use. 

Many changes have taken place in 
the past three years, not the least im- 
portant of which are those of a purely 
economical nature. The prices of in- 
dividual parts which go to make up a 
radio receiver nowadays are much lower 
than they were several years ago. This 
feature has had its effect on circuit de- 
sign because now it is possible to build 
a multistage receiver and still keep the 
cost within limits of the average set 
builder's pocketbook. In the use of a 
circuit comprising a number of tuned- 
high-frequency stages it is also possible 
to duplicate the results attained by the 
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use of a single “high-gain” stage. 

This is particularly true of the new 
Hammarlund Hi-Q 6-valve receiver 
which makes its appearance this fall. 
The engineers responsible for the de- 
sign of this receiver have had in mind 
the points outlined here and have suc- 
ceeded in producing a receiver consist- 
ing of three non-regenerative tuned-high- 
frequency stages, followed by a vacuum 
valve detector and a low-frequency am- 
plifier employing high quality parts— 
thus insuring excellent reproduction, 
both in quality and volume. . 

The High-Frequency Amplifier 

It would be helpful here to make a 
general comparison of the type of cir- 
cuit employed in the Hi-Q with the 
“high-gain” single-stage circuit. 

The ideal response curve is shown in 
Figure 2. It shows that an equal am- 
plification is obtained of all the frequen- 
cies within the ten-kilocycle band which 
is occupied by the signal emanating from 
a broadcasting station. 

In a high-gain single stage of tuned- 
high-frequency amplification the re- 
sponse curve usually obtained when the 
circuit is tuned to an incoming signal 
is illustrated in Figure 3. Note that 
sharp tuning exists, as manifest by the 
narrowed tapered top of the curve. Yet 
when it is considered that to obtain 
good quality of reception there must 
be no cutting of the side-bands of the 
received signal, it is hardly possible to 
associate this type of circuit with ex- 
cellent tone reproduction. The shaded 
section of the curve represents the fre- 
quencies within the ten-kilocycle band 
which are either lost or are amplified to 
such a low degree that they are prac- 
tically unheard in the reproducer. 
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A CURVE THAT ILLUSTRATES BROAD TUNING 


Ficure 1: This is the type of resonance curve obtained with an 
ordinary stage of amplification. While it will give good quality of 
reception on a 10-kilocycle band, a great amount of interference 
will be encountered, due to its overlapping n outside wavebands, . 


indicated on the curve at Aa 


In the hands of experienced operators 
a higher degree of neutralization might 
be obtained, which would result in not 
so great a loss of the frequencies within 
the band, because the circuit is then 
less of a regenerative nature than when 
incomplete neutralization exists. How- 
ever, perfect neutralization, or anything 
approaching it, exists only in theory, 
as far as the average set builder is con- 
cerned. It is not to be considered that 
he is as highly versed in the art as the 
laboratory technicians who write the 


constructional information he reads. 

Now where a broadly tuned circuit is 
employed, whose response curve is de- 
picted in Figure 1, it is found that the 
ideal of equal amplification of all the 
frequencies within the band is more 
nearly approached than with the high- 
gain circuit; but on the other hand 
there does not exist a similar sharpness 
of tuning, with the result that stations 
in near-by frequency bands are heard 
almost as loud as that to which the 
circuit is tuned. 
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A RESONANCE CURVE SHOWING AN IDEAL 
STATE OF TUNING 
Ficure 2: This theoretical resonance curve illustrates a 
tuning condition that would be ideal under present broad- 
casting conditions. It would cover the 10 kilocycles nec- 
essary for adequate side-band reception without inter- 
ference from near-by wavelengtks. 


A CURVE ILLUSTRATING TUNING THAT IS 
TOO SHARP 


Ficurrt 3: If a receiver had a resonance curve of this 

type it would be free of interference, but the quality of 

reception would suffer from the incomplete reception of 

all those side-bands which are indicated by the shaded 
portions of the chart. 
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By the use of interstage shields, which 
effectively separate each of the tuned 
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HOW THE HI-Q’S CIRCUITS TUNE 
Ficure 4: These are the respective resonance curves for the four 


tuning circuits of the new set. 


Notice that the last stage (No. 4) 


conforms closely to the perfect tuning stage illustrated in Figure 2, 
getting all of the side-bands without picking up interference from the 
two adjacent wavelengths. 


Experimenters have determined 
through research that when a number 
of slightly broad-tuned circuits are ar- 
ranged in cascade formation there is a 
tendency to retain the flatness of the 
top portion of the curve, which indi- 
cates good quality reproduction, and 
also a gradual narrowing of the sides of 
the curve. This point is graphically il- 
lustrated in the family of curves shown 
in Figure 4. It will be observed that 
where four tuned circuits are cascaded 
in this manner to form a four-stage am- 
plifier the final curve obtained has the 
desirable properties of a broadly tuned 
circuit, together with those that result 
from the use of a single high-gain stage. 
In other words, the cascade circuit has 
resulted in combining quality reproduc- 
tion with a satisfactory degree of sharp- 
ness of tuning i. e., selectivity—so that 
there is no noticeable interference from 
stations in adjacent frequency bands. 

This is exactly what has been accom- 
plished in the new Hi-Q receiver. 

To further insure the attainment of 
this goal, it was necessary to incorporate 
in the circuit a number of protective 
features which would guard against in- 
tercoupling effects between the several 
tuned circuits. Had not these precau- 
tions been taken, it is doubtful whether 
the results would have proved to be 
satisfactory. 

Intercoupling effects may be produced 
in a number of ways. First, there may 
be capacitative coupling between the 
wires of the several tuned circuits. 
Secondly, the tuning coils of the several 


stages may have their electromagnetic 
fields interlinked so as to cause induc- 
tive coupling. Thirdly, resistance cou- 
pling might exist, due to a resistance 
which is common to all the tuned cir- 
cuits, such as in the B“ batteries. 
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circuits, and the use of high-frequency 
choke coils and by-pass condensers, 
these difficulties have been satisfactor- 
ily overcome. With the use of the 
shields, chokes and condensers, each of 
the tuned circuits has been completely 
isolated so that no intercoupling effects 
are experienced. 

The Hi-Q receiver also has incorpor- 
ated in it another feature which very 
effectively overcomes one other bug- 
bear of radio. This feature is a me- 
chanical device which so alters the cou- 
pling between the primaries and secon- 
daries of the several tuned stages as 
to obtain an equal degree of amplifica- 
tion over the entire wavelength band 
covered by the receiver. 

Circuits which are not neutralized and 
where the coupling between primary and 
secondary is fixed may operate satisfac- 
torily on the upper end of the tuning 
scale, but when tuned to the lower 
wavelength these circuits sometimes go 
into violent oscillation. On the other 
hand, if the circuits are adjusted so 
that no oscillation takes place at the 
lower wavelengths, it usually happens 
that the amplification falls off quite 
rapidly as the dial is turned to the 
upper wavelengths, unless some other 
precautions are observed. 

By means of cams on the shafts of 

(Continued on page 252) 
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HOW POOR AND EXCELLENT AMPLIFICATION 
COMPARE GRAPHICALLY 


Ficure 5: The curve A shows how the amplification of an ordinary 


tuned-high-frequency receiver varies with the wavelength. 


Notice 


that a great amount of amplification is obtained on the wavelengths 
between 200 and 250 meters; this amplification is frequently unstable, 


due to excessive regeneration. 


At 500 meters this same curve drops 


to a low value. This explains why some sets “squeal” on the lower 
wavelengths and do not bring in the upper wavelengths. At B is 
an ideal curve showing equal amplification at all wavelengths. 


hat’s 
New 
in 


ADIO 


Conducted by 
THE TECHNICAL STAFF 


Inventors, experimenters, manufacturers 
and readers generally are invited to keep 
the Technical Staff of PorUIA AR Rapio in- 
formed of all new apparatus that is of 
their own creation or that comes to their 
attention; if the apparatus passes the tests 
of the PopULAR RADIO LABORATORY, it will 
be duly recorded in this Department for 
the information and benefit of all. 


A Filter Condenser that Will 
Stand High Voltage 


Name of instrument: Filter condenser, 
type 1002. | 

Description: A metal “can” is used to com- 
pletely inclose the condenser con- 
struction and is filled with an insu- 
lating compound to seal in the 
condenser and provide complete pro- 
tection from atmospheric conditions. 
The size of the can“ of the 4 mfd 
condenser shown in the illustration 
is 51/16 by 4 by 4 inches, ex- 
clusive of the mounting flanges at 
the bottom. Terminals are in the 
form of flexible, insulated wires 
which protrude through an insulat- 
ing strip provided near the bot- 
tom of the can.“ These condensers 
are designed for continuous use with 
direct current voltages up to 1,000 
volts. This makes them particularly 
useful in high-voltage power-packs 


~ 
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A RECEIVER BUILT INTO A LOUDSPEAKER 
This compact little receiver, employing a four-valve regenerative cir- 


cuit, was designed by V. C. Babcock, of Akron, Ohio. 
only ten pounds, it is easily portable. 


As it weighs 
It is said to give excellent 


results in quality and volume. 


which provide output voltages of 300 
to 500 volts. Such power-packs re- 
quire filter condensers that are capable 
of withstanding voltages considerably 
in excess of the rated output, because 
the voltages in the part of the filter 
next to the rectifier are subjected to 
heavy strains. 

Usage: In the filter network of high volt- 
age power-packs. Obtainable in ca- 
pacities ranging from .1 mfd. up to 
6.0 mfd. 

Outstanding features: High voltage rat- 
ing. Capacity within 10 per cent of 
rated value. Neat appearance. Small 
size for a given capacity. 

Maker: Aerovox Wireless Corp. 


Well Constructed Low- 
Frequency Transformers 


Name of instrument: Kellogg low-fre- 
quency transformer, type No. 508. 
Kellogg insulating (output) trans- 
former, type No. 509. 

Description: Exceptionally heavy cores and 
windings are employed in these trans- 
formers, in line with the current tend- 
ency toward bigger and better trans- 
formers, with the resulting better qual- 
ity of musical reproduction. None 
of the size and weight is in a metal 
case and sealing compound, for these 
transformers are of the open e ype. 
The laminated core is solidly clamped 
on all outer sides by heavy metal 
stampings, which are attached hy 
means of bolts that exert a consid- 
‘erable pressure on the laminations. 
Extensions on these metal stampings 
provide the mounting feet, which are 


drilled to accommodate the four 
mounting screws. There are also ex- 
tensions to which is attached the 
composition terminal panel. Termi- 
nals take the form of soldering lugs. 
The entire windings are thoroughly 
impregnated with wax to make them 
solid and moistureproof. 

Usage: Type No. 508 is for use as the 
coupling transformer in a low-fre- 
quency amplifier. Type No. 509, 
which is identical in appearance with 
type No. 508, is made for use in the 
plate circuit of the last low-frequency 
amplifying valve, to insulate the re- 
producer from the high-voltage direct 
current present in this circuit. 

Outstanding features: Solid construction. 
Large cores. Coupling transformcr 
ratio 3 to 1. 

Maker: Kellogg Switchboard & Supply Co. 
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This Condenser Block Simplifies “ABC” Power-Pack 


em 


Construction 


Name of instrument: Series 350-BA con- 


denser block group for Raytheon 
“ABC” light socket power unit. 


Description: This group of condensers is 


divided into three sections and is 
assembled in three “cans,” as illus- 
trated. These are known as type 
Nos. 350-BA1, 350-BA2 and 350-BA3. 
It provides all of the numerous ca- 
pacities required in the construction 
of an “ABC” power-pack. If all of 
these condensers were assembled in a 
single “can” it would be cumbersome 
in size and would involve the use of 
long leads running to all parts of the 
power unit. By dividing the capaci- 
ties into sections according to their 
locations in the circuit the construc- 
tion of the power-pack can be much 
simplified and a more evenly balanced 
layout can be obtained. The various 
condensers are carefully designed to 
withstand voltages considerably in 
excess of those to which they will 
normally be subjected and these volt- 
age ratings are scaled according to the 
function and use of the particular 
capacities. For instance, the con- 
densers used in the transformer secon- 


dary circuit and immediately follow- 
ing the rectifier are rated at 600 volts, 
while the last filter condenser, where 
the voltage is lower, is rated at 400 
volts. The output condensers are 
rated at 160 volts, as the output volt- 
ages across which these condensers are 
connected are 90 volts or less. .The 
heavy metal “cans” serve not only 
to protect the condensers mechani- 
cally, but they also serve as electro- 
static shields. Terminals are made 
with flexible, insulated wires which 
may be connected directly to the 
proper points in the circuit of the 
power-pack. 


Usage: To provide all the capacities nec- 


essary in the construction of a Ray- 
theon “ABC” power-pack or other 
“ABC” power-pack of similar charac- 
teristics. 


Outstanding features: Well constructed. 


Carefully designed to withstand the 
voltages to which they are subjected 
in this circuit. Sealed in “cans” and 
thus protected from atmospheric 
changes, electrostatic coupling or phy- 
sical damage. 


Maker: Dubilier Condenser Corp. 


metal case. It is provided with an 


extension cord to be plugged into any © 


convenient 105-120 volt, 50-60 cycle 
light socket and with two insulated 
wires that terminate in spring clips, 
for attachment to the battery to be 
charged. The rectifier unit used is a 
new “dry” type that requires no at- 
tention whatsoever. The rectifier 
operates entirely without noise. 

It is usually advisable to have some 
sort of audible or visible indicator in 
connection with battery charging, and 
for this reason a small pilot lamp has 
been included in the charger case. 
This remains lighted as long as the 
charger is in operation. The charging 
rate, if the battery being charged is 
low, is approximately 3 amperes per 
hour. As the battery becomes charged 
this rate tapers off to less than 2 am- 


A New Unit for Rejuvenat- 
ing Old Loudspeakers 


Name of instrument: Operetta reproducer 
unit. 

Description: This reproducer unit is of 
high quality construction and in- 
tended for use with horn type repro- 
ducers. It is of standard inclosed 
construction. The body is finished in 
ebony and the top in highly polished 
nickel. The unit is permanently ad- 
justed at the factory and requires no 
attention after it has once been 
attached to a horn. It is equipped 
with metal-tipped extension cord. 

Usage: As the reproducer unit in a horn 
type reproducer. 

Outstanding features: Good quality of re- 
production. Well constructed. 

Maker: Victor Radio Corp. 


A “B” Power-Pack for DC 
Wired Homes 


Name of instrument: DC power-pack for 
“B” voltage supply. 

Description: This B“ power-pack is de- 
signed for those whose homes are 
equipped with direct-current lighting 
supply, but who wish to eliminate 
“B” batteries. The unit is rectangular 
in shape and measures 434 inches wide 
by 7% inches long by 5% inches in 
height. It includes the necessary re- 
sistances and filter to provide pure, 
non-fluctuating direct current for the 
operation of a radio receiver. There 
are two output voltages. The high 
voltage is approximately 105 volts, 
while the detector voltage may be 
varied anywhere between 10 and 67 
volts by means of the knob on the 
front of the unit. A device is in- 
cluded in the unit to prevent any 
possibility of short-circuiting the 
lighting lines through the ground con- 
nection of the receiver. The entire 
unit is inclosed in a metal case. 

Usage: To provide B“ voltage from the 


A Battery Charger That Re- 
quires No Attention 
Name of instrument: Elkon 3-ampere bat- 


110 volt DC house-lighting lines. 
Outstanding features: Contains an isolat- 
ing device to prevent short circuiting 


peres. 
Usage: For charging storage batteries from 
alternating current lines. 


tery charger. Outstanding features: Noiseless. Requires of light lines. Variable detector volt- 
Description: This charger consists of a no attention. Practically indefinite age. Neat appearance. Requires less 
step-down transformer and a rectifier life. Tapering charging rate. space than a heavy-duty “B” battery. 


unit, both inclosed in a perforated Maker: Elkon Works, Inc. Maker: Chamberlin Electrical Co., Inc. 
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A Filament Control that 
Increases Valve Life 


Name of instrument: “Polytrol” automatic 
filament control and mounting. 

Description: The resistance of each Poly- 
trol unit is sufficient to reduce the 
battery voltage to that required by 
the valve or valves which the Poly- 
trol is to control. This electrical ele- 
ment is inclosed in a glass tube and 
metal ferrules are mounted on the 
ends for making contact with the 
mounting clips. 

These units are made in several 
values to match the current require- 
ments of different valve filaments. | 

Usage: To reduce the filament supply 7 
battery voltage to that required by r 
the valve or valves used. The type 
of Polytrol used will depend on the 
type and the number of valves it is 
to control. 


aom 
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An Accurate Voltmeter for “B” Power-Packs 
Name of instrument: Westinghouse high- are used, and the reading is taken 


Outstanding features: Controls the cur- 


rent to be supplied to the filament 
of each valve in a receiver, without 
any attention or manipulation on the 
part of the operator. 


Maker: Polymet Mfg. Corp. 


resistance voltmeter. 


Description: This meter provides an ex- 


cellent means for measuring the out- 
put voltages of “B” power-packs, as 
its resistance is 1000 ohms per volt. 
It is a recognized fact that the ordi- 
nary voltmeter is of little use for this 
purpose because its comparatively low 
resistance alters the value of the out- 
pa: circuit to which it is connected. 

his meter has two ranges, 0-250 volts 
and 0-50 volts. For measuring “de- 
tector” and “C” voltages the two 
left-hand binding posts on the top 
of the meter are used for the con- 
nections. These provide full scale 
deflection at 50 volts. These readings 
are made from the lower scale on the 
face of the meter. For the 250-volt 


from the upper scale. To permit 
extremely accurate readings the face 
of the meter is equipped with a 
mirror to enable the operator to 
bring his eye directly in front of the 
indicator needle. The case of the 
meter is equipped with a strgp handle. 
A leather carrying case, as shown in 
the illustration, may also be obtained 
at an additional cost. 


Usage: For measuring direct-current volt- 


ages within the range of 0-250 volts. 
Particularly useful in high-resistance 
circuits such as the output circuits of 
“B” power-packs. 


Outstanding features: High resistance. Con- 


venient size. Two range, easily read- 
able scale. Zero adjustment. A pre- 
cision instrument. 


range the two outside binding posts Maker: Westinghouse Electric & Mfg. Co. 


Outstanding features: Compact. Neat. 
Terminals conveniently located. Easily 
mounted. 

Maker: Polymet Mfg. Corp. 


A Combination Switch for 
cA”) and „B Supply 


Name of instrument: Continental Uni- 
Switch. 


A Complete Condenser Unit 
for “B” Power-Packs 


block, Type No. F-1000. 


Description: This block consists of sev- 


eral fixed condensers mounted in a 
single can“ with a total capacity of 
14 mfd. This total capacity is di- 
vided up into five groups of 1, 1, 
2, 2 and 8 mfd. respectively. One 
side of each of these groups is con- 
nected to a separate terminal on the 
outside of the block to permit making 
individual connections to each unit. 
The other sides of all groups are con- 
nected together and brought out to a 
common terminal. The values of the 
Capacities at each terminal are clearly 
marked on the block. 


Usage: To be incorporated in a “B” 


power-pack to supply all the various 
capacities required. Especially in- 
tended for use with the Raytheon BH 
rectifier circuit or other circuits with 
similar voltage ratings. 


Name of instrument: Filter condenser Description: The working parts of this 


rclay switch are enclosed in a neat 
metal case. Flush with the top of 
the case are two standard plug re- 
ceptacles, into which the plugs from 
the “B” power-pack and the trickle 
charger may be inserted. There are 
also two binding posts on the case 
for connection to the “A” battery 
and to the receiver. An extension 
cord and plug are provided for con- 
necting the switch to the AC house- 
lighting lines. When the battery 
switch on the panel of the receiver is 
turned “on” the current from the 
“A” battery flows through the magnet 
winding of the relay switch. This 
trips the relay and causes contacts to 
be made which connect the “B” 
power-pack to the house-lighting 
lines. When the panel switch is 
turned “off” the relay arm is released. 
This breaks the line connection to the 


“B” power-pack and in turn connects 
the line to the trickle charger. Thus 
when the receiver is turned on“ the 
power-pack is also on,“ and when 
the receiver is turned “off” the trickle 
charger is turned “on” to replenish 
the current consumed from the bat- 
tery. The “B” power-pack is at the 
same time turned “off.” The relay 
unit is neatly finished and is attrac- 
tive in appearance. 


Usage: To provide automatic control of 


the “B” power-pack and trickle 
charger used in conjunction with à 
radio receiver. b 


Outstanding features: Automatic in op- 


eration. Compact in size. Neat 
appearance. 


Maker: Gardiner & Hepburn, Inc. 
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This Meter Gives an Instantaneous Check on the 
“A” Battery 


Name of instrument: “Test-A-Bat” A“ 
battery testing meter. 

Description: This is a small ‘“‘watch-case” 
meter, with its dial marked into three 
sections instead of being calibrated. 
These three sections are marked “start 
charge,” O. K.“ and “stop charge.” 
The meter is equipped with two metal 
brackets, by means of which it may 
be permanently attached to the termi- 
nals of a storage battery. There is 
a button on the side of the meter 
which may be pressed to obtain the 


A Single Unit That Provides 
All Filter Capacities for 


a “B” Power-Pack 


Name of instrument: Filter condenser 
block, type BH-420. 

Description: The metal container which 
incloses this condenser group measures 
5 17/16 by 5 by 2 inches. In it are 
five condensers of the capacities rec- 
ommended for use with filters for B“ 
power-packs which use the Raytheon 
BH rectifier valve and which provide 
an output of approximately 200 volts. 
The first two condensers in this block 
have a capacity of 2.0 mfd. each and 
are designed for an operating voltage 
of 400. The third condenser has a 
capacity of 8.0 mfd. and. inasmuch 
as it is subjected to lower voltages 
than the first two, is rated at 300 
volts. The last two condensers serve 
as bv-pass condensers across the low- 
voltage output terminals of the power- 
pack; their voltage rating of 200 is 
adequate for safety. These two have 
a capacity of 1.0 mfd. each. There 
are a common terminal and five indi- 
vidual terminals provided on this 


meter readings. The meter is there- 
fore always in position, ready for use, 
and the condition of the battery is 
determined instantly by a momentary 
pressure on the button. 

Usage: To test the state of charge of a 
storage “A” battery. 

Outstanding features: Handy to use. Al- 
ways ready for use. The scale is 
easily readable, even in a poor light, 
as when the battery is inside of a 
console, etc. 

Maker: Beede Instrument Co. 


block. These are flexible wires, heav- 
ily insulated, and are intended to be 
connected directly to the other parts 
of the power-pack filter. 

Usage: To provide all condenser capaci- 
ties required in a medium voltage “B” 
power-pack. 

Outstanding features: Convenient size and 
shape. Simplifies power- pack con- 
struction by combining five condensers 
in a single unit. Voltage and capac- 
ity ratings adequate for this service. 

Maker: Aerovox Wireless Corp. 


A Battery Charger Without 
Bulbs or Liquids 


Name of instrument: 'Two-ampere rectifier 
cartridge, type BA. 

Description: This rectifier consists of a 
netallic cartridge about the size of a 
man’s index finger. One end of the 
cartridge is closed with an insulating 
disc from which a smaller metal cyl- 
inder protrudes about V inch. The 
rectification device is based on the 
principle of rectification obtained 
through the association of two metals 
with a non-conducting agent suitably 
disposed around or between them. It 
is an entirely “dry” device, inasmuch 
as it consists of metals and a solid 
non-conductor. The rectifier unit is 
entirely inclosed within the metal car- 
tridge. Its efficiency as a rectifier is 
claimed to be approximately 50 per 
cent higher than that of rectifiers of 
the bulb type. When supplicd from 
a step-down transformer of suitable 
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voltage output, this rectifier will pro- 
vide a rectified current of 2 amperes 
for battery-charging purposes. Sev- 
eral inexpensive battery chargers 
which incorporate this rectifier have 
been recently placed on the market. 
The 2-ampere chargers consist of a 
transformer and a single one of these 
cartridges. Five-ampere chargers con- 
sist of a transformer and two of these 
rectifiers so arranged as to provide 
full-wave rectification. Mountings 
consist of two fuse clips into which 
the rectifier cartridge is inserted like 
a fuse. 

Usage: As the rectifier in a battery 
charger or for other purposes where 
a rectifier capable of supplying up to 
2 amperes at low voltages is required. 

Outstanding features: No liquids or fila- 
ments. Requires no attention. Guar- 


anteed minimum life of 750 hours. 
Either one or two cartridges may be 
used to provide half-wave or full- 
wave rectification, respectively. 
Raytheon Manufacturing Co. 


Maker: 


A “B” Power-Pack That 
Works With Any Receiver 


Name of instrument: Little Giant “B-C” 
power-pack. 

Descripjion: This power-pack makes use 
of a Raytheon BH type rectifier valve 
and is capable of supplying 180 volts 
at a normal current drain of 40 milli- 
amperes. It is inclosed in a metal 
case that is finished in a pleasing 
brown shade. All output voltages are 
variable to permit the power-pack to 
be adapted exactly to the require- 
ments of any receiver and to permit 
the use of either a UX-112 or UX-171 
type power valve in the last low- 
frequency stage of the receiver. Three 
“B” voltages are supplied and two C“ 
voltages. The front end of the unit 
carries the five control knobs, as 
shown in the illustration. The recti- 
fier valve is inserted in its position 
through a hole provided in the top 
of the case. The unit is equipped 
with an extension cord and plug for 
insertion in a lamp socket and a 
switch for use in turning the power 
“off” and “on.” It is for use where 
the alternating current light supply is 
60 cycle, 110 volts. 

Usage: To supply the “B” and “C” volt- 
ages to any receiver from the alter- 
nating-current lighting lines. 

Outstanding features: All output voltages 
are variable. Neat appearance. Sup- 
plies adequate current for the use of 
a UX-171 power valve in the last 
low-frequency stage of a receiver. 

Maker: Webster Co. 
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A Volume Control Unit for 
Any Receiver 


Name of instrument: Centralab Modu- 
plug (modulator plug). 

Description: This modulating device is 
obtainable in two styles. One is sim- 
ilar to an ordinary phone plug, ex- 
cept that it contains a resistance unit 
and a knob to vary this resistance. 
The other is the one pictured above. 
This is furnished with a 30-inch ex- 
tension cord which is equipped with 
phone tips for connection to the out- 
put binding posts of a receiver. The 
tips of the reproducer cord are slipped 
into the spring grips provided in the 
other end of this plug. When so con- 
nected, the volume of reproduction 
can be varied at will by simply turn- 
ing the knob on the plug. Either of 
these units is particularly useful in 
the case of old receivers which have 
no adequate provision for controlling 
volume. Also, in cases where the re- 
producer may be in a different room 
from the receiver, the volume can be 
controlled at the reproducer by in- 
serting one of these plugs in the ex- 
tension cord. 

Usage: For controlling the output volume 
of a receiver; this control to be op- 
erated at the reproducer instead of at 
the receiver. 

Outstanding features: Provides exact con- 
trol of volume without reducing sensi - 
tivity, as is usually the case where vol- 
ume is controlled in the high- fre- 
quency amplifier. Provides variation 
of output from maximum to zero. 
Installation involves no alteration in 
the receiver and no tools. 

Maker: Central Radio Laboratories. 


A Simple Battery Switch 


Name of instrument: Toggle switch, No. 
622. 

Description: The housing of the switch is 
of moulded bakelite and measures 114 
inches in diameter. Its top is en- 
graved with arrows and the words 
“off” and “on.” The toggle lever is 
also of bakelite and projects through 
a slot in the bakelite form. The 
switch is designed for panel mount- 
ing and for this purpose requires two 
small holes in the panel to accom- 


modate the two long screws which 
extend from the back of the switch. 
These screws serve not only as the 
mounting screws, but also as the con- 
nection terminals, so that the connec- 
tion wires need not be brought 
through the panel. The contact mem- 
bers are of spring brass. 

Usage: As a filament switch in a radio 
receiver or for other light-duty switch- 
ing purposes where a single-pole, 
single-throw switch is required. 

Outstanding features: 
Good insulation. Positive operation. 

Maker: Herbert H. Frost, Inc. 


A Large Loop with Good 
Pick-Up Qualities 


Name of instrument: Loop antenna. 

Description: This folding loop measures 
approximately 46 inches in height by 
19 inches across. It is tightly wound 
with silk-covered loop wire on slotted 
composition spreaders that are mount- 
ed at the extremities of the mahog- 
any framework. Metal parts are of 
satin-finished brass. The loop frame 
fits into a socket in the base, in 
which the loop may be readily re- 
volved. The terminals are in the 
form of three wires that terminate in 
metal tips for direct connection to 
the receiver input binding posts. Two 
of these terminals are taken from the 
ends of the loop winding, while the 
third is a center tap. 

Usage: As the antenna for use with espe- 
cially sensitive multivalve receivers, 

‘particularly with superheterodyne re- 
ceivers. 

Outstanding features: Large size and good 
pick-up. Excellent workmanship, ma- 
terials and finish. Center tapped. 
Folds into space approximately 6 
inches by 6 inches by 2 feet. 

Maker: Mathiesen-Sandberg Co. 


A Filter that Insures Long 
Life for the Reproducer, 


and Better Reproduction 


Name of instrument: Erla output filter. 
Description: This filter unit consists of 
a choke coil and a by-pass condenser, 
so arranged that the direct current in 
the plate circuit of the power valve of 
a receiver does not pass through the 
delicate winding of the reproducer 
magnets. The alternating current, 
which is to be transformed into music 
and speech by the action of the re- 
producer, is permitted to pass freely 
to the reproducer. Thus the strain 
which would be imposed on the repro- 
ducer windings by the direct current 
is eliminated, with the result that the 
quality of reproduction is improved 
and there is no chance of demagnetiz- 
ing the reproducer mechanism. This 
filter is completely inclosed in a metal 
case and is provided with two input 
and two output binding posts. It 
may be incorporated in a receiver 
during construction, or may be used 
externally with receivers already in 
operation. In the former case the fil- 
ter is connected directly into the plate 
circuit of the power valve and the 
output terminals of the filter are 
connected to the output terminals of 
the receiver. When used externally, 
the output terminals of the receiver 
are connected to the input terminals 
of the filter and the reproducer is 


Neat appearance. 
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connected direct to the output termi- 
nals of the filter. 

Usage: In the output of the power valve 
that is used in the last low-frequency 
stage of a receiver, to provide a by- 
pass around thé reproducer windings 
for the heavy direct current that is 
present in the plate circuit of such a 
valve. 

Outstanding features: Well constructed. 
Neat appearance. Easily installed. 
Improves quality of reproduction. 
Protects reproducer. 

Maker: Electrical Research Laboratories. 


Description: 
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Trouble Shooting Made Easy With This Device 


Name of instrument: Radio set tester, 


Model 519. 

A single meter is incor- 
porated in this test set, but it serves 
a fourfold purpose. It has three volt- 
age ranges—O to 8, O to 80 and O 
to 200 volts—and a current range of 
O to 20 milliamperes. On the panel, 
inside of the case, are mounted, in 
addition to the meter, an 8-position 
rotary switch, a valve socket, a small 
push-button switch and three binding 
posts. The three binding posts are 
for use when the instrument is to be 
used as a straight voltmeter for 
measuring the voltage of batteries, 
“B” power-packs, etc. The other de- 
vices are used for receiver and valve 
testing. 

As a receiver tester, or “trouble 
shooter,” this instrument presents 
many advantages. An extension cord 
with a plug similar to the base of a 
vacuum valve is provided with the 
tester. To test a receiver this plug 
is inserted in one of the sockets of 
the receiver and the valve which was 
removed from this socket is plugged 
into the receptacle in the tester. The 
other valves in the receiver are left in 
position and the receiver is turned 
“on” just as when in normal opera- 
tion. Then, by turning the testing 
switch to its various positions it is 
possible to obtain exact readings of 
the filament voltage, plate voltage, 
plate current and grid-bias voltage 
applied to the valve under test. All 
of the valves in a receiver can be 
tested in this manner. 

To test valves, the plug of the 
tester is inserted in a socket in the 
receiver—preferably one which will 


provide a plate voltage of 90 and a 
grid-bias of 4.5 volts. The various 
voltage and plate current readings 
are then taken as described above. 
In addition, the small push-button 
switch is brought into play. This 
changes the value of the grid-bias 
voltage and consequently the value of 
the plate current if the valve is in 
good condition. The instruction 
booklet which accompanies the tester 
gives complete information on testing 
valves. 

The meter in the tester has a re- 
sistance of 1,000 ohms per volt, 
which makes it suitable for use in 
taking voltage readings on “B” 
power-packs, as well as on batteries. 
This is a particularly advantageous 
feature, not only because it permits 
the use of this tester with receivers 
that employ “B” power-packs, but it 
enables the operator to adjust his “B” 
power-pack to the required voltages. 

The tester is also equipped with 
two cords with insulated handles. 
When using the tester as a voltmeter 
for testing batteries these cords are 
connected from the binding posts of 
the tester to the batteries that are 
under test. 


Usage: For “trouble shooting“ in re- 


ceivers, for testing valves, and for use 
as a standard, high- resistance volt- 
meter. 


Outstanding features: When used as a set 


tester, it shows exactly how each 
valve is functioning in the set. It pro- 
vides a reliable test on valves. It 
contains a high-resistancge voltmeter, 
which makes the device suitable for 
testing power-pack voltages. The 
unit is inclosed in a neat carrying 
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case which also has a compartment 
for the accessories and extension cord. 
It is also equipped with adapters to 
permit its use with valves of the UX 
or the UV-20l-a type. 


Maker: Weston Electrical Instrument 


Corporation. 


A Neat Combination “A” 
Power-Pack 


Name of instrument: Universal “A” supply. 

Description: A storage battery, charger 
and automatic relay switch are com- 
bined to provide a self-contained “A” 
supply unit of convenient size and 
neat appearance. These devices are 
inclosed in a crystalline metal con- 
tainer. The storage battery is of 
sufficient capacity to meet the require- 
ments of any receiver. The charger 
is of the bulb type and uses a 2- 
ampere Tungar bulb. There are two 
charging rates and a toggle switch on 
the front of the case permits a choice 
of the two rates. When this switch 
is thrown to the “high” side the rate 
is 1½ amperes per hour. On the 
“low” side the charge is reduced to 
14 ampere per hour. Normally the 
switch is left on the “low” side. This 
provides sufficient current to maintain 
a good trickle charge and keep the 
battery fully charged except in cases 
where the battery is subjected to un- 
usually heavy drain, in which event 
the “high” charge should be resorted 
to occasionally. A receptacle is pro- 
vided on the front of this unit so 
that the “B” power-pack, if one is 
used, may be plugged in, to be oper- 
ated by the automatic relay switch 
contained in this unit. Thus, when 
the receiver is turned “on” by means 
of its battery switch, the charger is 
disconnected from the AC line and 
the B“ power-pack is connected to 
the AC supply. When the receiver 
is turned “off” the action of the relay 
switch is just the reverse. 

Usage: To furnish a constant source of 
filament current for the operation of 
any receiver. 

Outstanding features: Storage battery, 
charger and automatic control switch 
all inclosed in a single case. Two 
charging rates. Supplies constant 
source of filament current for oper- 
ation of any receiver. 

Maker: Acme Electric & Mfg. Co. 
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A Tube for General Use 


Name of valve: D-Ola. 

Description: This valve is of the standard 
UX-201l-a type with a UX-type base. 
It is interchangeable with any stand- 
ard valve in a circuit. The base is of 
isolantite. 

Valve rating: 
Filament voltage—S. 
Filament current—.25 ampere. 

Plate voltage—16.5 to 157.5. 
Negative grid bias—O to 9 volts. 
Valve characteristics (with a plate voltage 

of 90 and a negative grid bias of 4.5 
volts), as determined in PopuLAR 
Rapiro TESTING LABORATORY: 
Plate resistance—10,750 ohms. 
Amplification factor—6.6. 

Mutual conductance—613 micromhos. 
Plate current—3.5 milliamperes. 
Usage: As a detector, a high-frequency am- 

plifier or as a low-frequency amplifier. 
Outstanding features: Interchangeable with 
any UX-20l-a type of valve in a 
circuit. Isolantite base. 
Maker: 


DeForest Radio Co. 


These Phone-Tip Jacks Pro- 
vide Positive Contact 


Name ofinstrument: Cord tip jacks, No. 253. 
Description: The main portions of these 
jacks consist of a metal cylinder 
which is threaded on the outside and 
which contains a hollow plunger, a 
coil spring and a gripping device. A 
threaded bushing-bracket is also pro- 
vided. To mount the jacks on a panel, 
a single hole approximately 3% inch 
in diameter is required. The threaded 
cylinder is slipped through this hole 
and the bushing screwed up against 
the panel from the back, thus hold- 
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Precision Made Coils For the Loftin-White Circuit 


Name of instrument: Loftin-White coil 
set, type LW-3. 

Description: The set consists of threc 
coils—an antenna coupling coil and 
two interstage coupling coils. The an- 
tenna coupling coil comprises pri- 
mary and secondary windings that 
are fixed in their coupling relation 
and are mounted on a thin bakelite 
strip which also carries the solder-luz 
terminals. The windings themselves 
consist of silk-covered copper wire 
which is wound on a form and then 
impregnated with a film of cellulose 
material. The form is then removed 
and leaves a coil of high efficiency, 
due to the extremely small amount of 
dielectric material in the immediate 
vicinity of the windings. 

The two high-frequency trans- 
former units are wound in this same 
manner but are equipped with a 
mechanical device which permits 
variation of the coupling between the 
primaries and the secondaries. This 
variation is controlled by hand and 
may be made with extreme accuracy. 


In the Loftin-White receiver the 
coupling adjustments need be made 
only once. These transformers are 
made with a high degree of accuracy 
to permit them to be simultaneously 
tuned by means of a tandem con- 
denser. This means that for all prac- 
tical purposes their inductance values 
are exactly equal. 

The connection terminals of all 
three coil units are in the form of 
soldering lugs and are mounted on 
the bakelite strips which also serve 
the purpose of mountings and sup- 
ports for the windings. 

Usage: These three units furnish the com- 
plete coil equipment for the Loftin- 
White circuit that includes two stages 
of tuned, high-frequency amplification 
and a tuned detector input circuit. 

Outstanding features: Electrically and 
mechanically efficient. Accurately 
made. Neat appearance. Moisture- 
proof windings. Adapted to the 
Loftin-White circuit and approved by 
Messrs. Loftin and White for this use. 

Maker: Hammarlund Mfg. Co., Inc. 


ing the jack securely in position. The 
plunger projects from the front of the 
large cvlinder. To make a connection 
with a phone tip, the tip is inserted 
in the hole in the plunger. Pressing 
in slightly on the phone tip causes 
the gripping device to admit the tip, 
and when the pressure is released the 
coil spring inside closes the grip on 
the tip. To release the tip, the 
plunger is pressed in. This releases 
the grip and permits the tip to be 
withdrawn. 

Usage: At the connection terminals where 
connection is to be made by means 
of a wire equipped with phone tips. 

Outstanding features: Positive connection. 
Tips will not pull out accidentally. 

Maker: Herbert H. Frost, Inc. 


A Device that Helps to Wire 
a House for Radio 


Name of instrument: Radio convenience 
outlet. 

Description: This outlet resembles the 
ordinary flush-type electric wall 
switch except that instead of push- 
buttons, it has on its face only a 
single round hole encircled by the 
“radio” name“: plate. Behind the 
satin- finished brass plate is a standard 
jack which is entirely inclosed to pro- 
tect it from contact with the Wall. 
All of the wiring to this outlet is 
carried through the walls in the same 
manner as the electric light wiring. 

Usage: Where it is desired to have one 
radio receiver, but to provide facilities 


for plugging in reproducers at various 
points around the house or building. 
While the receiver is in operation the 
programs it is picking up may be 
reproduced in any room to which the 
receiver is connected by simply in- 
serting a loudspeaker or head-phone 
plug in the wall jack above described. 

Outstanding features: Neat in appearance. 
A great convenience in large homes, 
hospitals, hotels, etc. 

Maker: Yaxley Mfg. Co. 
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Here is an opportunity for the broadcast fan who wants to enter the field of 
short-wave radio to build a good short-wave transmitter—at a very small cost. 


A VIEW OF THE TRANSMITTER FROM THE SIDE 
Ficure 1: The view of the transmitter shows the remarkable simplicity of the hook-up 


for short-wave transmission. 


The high-frequency choke at the left and the two large 


coils may be constructed by the builder; the rest of the parts are easily obtainable from 


dealers or manufacturers. 


HOW TO BUILD 


A Transmitter for Less Than 830 


Anyone who has previously built and operated a receiving 
set can easily construct this remarkable short-wave CW trans- 
mitter, with which the author of this article has been able to 
work several thousand miles—using an ordinary receiving 


set vacuum valve and batteries. 


By JAMES MONTAGNES 


Cost oF Parts: Less than $30 


HERE Is a List OF PARTS AND ACCESSORIES USED IN THE COSTRUCTION OF THIS SET— 


S—Secondary inductance, consisting of 10 
turns of edgewise copper strip on a 
form 3 inches in diameter; 

P—Primary inductance, consisting of 9 
turns of edgewise copper strip on a 
form 4 inches in diameter; 

KL—Sending key coupling to inductance, 
consisting of one turn of edgewise 
copper strip.on a form 4 inches in 
diameter; 


Hm. is a short-wave transmitter 
that costs less than $30, that uses 
a receiving vacuum valve as an oscilla- 
tor, and yet has a transmitting range of 
several thousand miles. The set, in ad- 
dition to these features, is compact 
enough to be used as a portable trans- 
mitter for the vacation camp. In fact, 
the set was built primarily as a portable 


VC—General Radio variable condenser, 
.0005 mfd.; 

HFC—High-frequency choke, consisting of 
60 turns of No. 22 DCC wire on a 
form 1 inches in diameter; 

VT—UV-201-a type valve and socket; 

A—General radio high-frequency ammeter, 
O-1 amp.; 

V—General Radio DC voltmeter, 0-10 
volts; 


for this very use, but the results were 
so far in advance of expectations that 
it 1s here offered to the experimenter 
as a good transmitter for general use. 

The transmitter was originally in- 
stalled on an island suburb near To- 
ronto, and was attached to a double- 
feed antenna tuned to forty meters. 
For plate supply some old B“ bat- 


K—Switch; 

C—Micadon fixed condenser, .001 mfd.; 
GC—Sangamo fixed condenser, .001 mfd.; 
GL—Bradleyleak, 1,000 to 10,000 ohms; 
R—Rheostat, 20 ohms; 

Wooden baseboard, 12 by 16 inches; 
Bakelite panel, 5 by 12 inches; 

4 Fahenstock clips; 

2 binding posts; 

Wire, screws, etc. 


teries, discarded by broadcast listen- 
ers, Were obtained, with a total voltage 
of about 200. A UV-201 valve was 
used with dry cells for the filament 
supply. The Hartley circuit was em- 
ployed, as shown in Figure 2. 

Tests in daylight were conducted 
with Cape Cod, Mass., on one-half 
watt. Many Eastern and Southern sta- 
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tions were worked on two watts or less 
and HIK in Dominica, West Indies, 
and Quito, Ecuador, were reached with 
less than ten watts of power. 

The transmitter, as may be seen from 
Figures 1 and 3, is mounted on a 
wooden baseboard 12 by 16 inches in 
size. The panel is 5 inches high. All 
the instruments are mounted on the 
baseboard and the panel with plenty 
of room to shift coils and adjust clips. 

On the panel are mounted a .0005 
mfd. condenser and a 0-1 high-frequency 
ammeter. The condenser tunes the pri- 
mary inductance by means of two clips, 
which can be shifted to their best po- 
sitions for wavelength adjustment. The 
antenna ammeter is connected to the 
antenna and secondary inductance. 

The inductances are 4 and 3 inches in 
diameter respectively. The ones shown 
in the photograph are wound with edge- 
wise-wound copper strip and supported 
by means of two grooved pieces of 
wood held in place by a crosspiece. 
Other coils that may be used with this 
set are wound with 3-16-inch brass tub- 
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THE CIRCUIT EMPLOYED IN THE TRANSMITTER 


FicurE 2: The circuit shown above is a modification of the Hartley 
circuit. At the lower left of the diagram is shown the absorption 
circuit used for keying. 


ling, and will hold their shape and spac- 
ing without Inside supports. 

The primary coil consists of 9 turns 
of wire and can be used on the 40 to 
80 meter band, being replaced by a 12- 
turn coil, 2% inches in diameter for 
20-meter work. The secondary coil, 
which is 3 inches in diameter and has 
10 turns, is available for all three wave- 
lengths. 

The inductances are mounted on 
glass towel bars, which can be pro- 
cured at the ten-cent store. The 
method of mounting is evident in the 
illustrations. Two binding posts can be 
seen on the bakelite strip in Figure 1; 
No. 1 is for the antenna and No. 2 for 
the counterpoise. The coils merely rest 
on the glass rods, which are spaced 
about 234 inches apart. 

Immediately behind the inductances 
are the grid condenser and the vari- 
able grid-leak, the valve and valve 
socket, the plate-stopping condenser, the 
high-frequency choke, the rheostat and 
the filament voltmeter. At the back 
of the baseboard is a connection strip 
with four Fahenstock clips mounted 
on it. 

The valve socket used is of glass, 
and an ordinary receiving rheostat is 
used for the filament supply of the vacu- 
um valve. The plate condenser is a Mi- 
cadon of .001 mfds. capacity and the 
grid condenser is a Sangamo of the 


A VIEW OF THE SET FROM THE FRONT PANEL 


Ficure 3: The only operating controls of this transmitter are the 
tuning condenser on the front panel, the variable grid-leak shown at 
GL, and a filament rheostat. 


same capacity, with a variable Bradley- 
(Continued on page 256) 
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TESTING LOW-FREQUENCY AMPLIFIERS IN THE POPULAR RADIO 


EXPERIMENTAL LABORATORY 


This work is one of the most important items in the development of radio reception. 


HOW TO SELECT 


Audio Amplifiers 


ARTICLE 2 of a series on the principles that underlie the amplification 


of low frequencies. 


This installment tells the proper method of 


comparing amplifiers, with particular reference to the transformer- 


T is difficult to make a fair compari- 

son of low-frequency amplifiers in 
a superficial manner. When scientific 
principles are involved there is often a 
tendency to overlook the value of ex- 
perience. 

For example, no device is ever de- 
veloped without some actual trial before 
it is considered satisfactory. In fact, as 
time goes on, the device is usually im- 
proved as the result of experience. 

In judging or comparing audio am- 
plifiers, however, too hasty a conclusion 
is sometimes reached. One amplifier 


coupled type. 


By PROFESSOR E. L. BOWLES 


may give more volume than another, but 
the quality may be poorer. Two ampli- 
fiers may sound equally well under cer- 
tain conditions, yet one may be far 
superior to another. 

This superiority would be obvious if 
the comparison had been properly made. 
Suppose the two amplifiers had been 
judged by having one on“ one night 
and another “on” another night. It 
would be almost impossible to say di- 
rectly that one was better than the 
other. Other unfair situations might be 
cited; for example, the two sets might 


reproduce programs from the same 
broadcast station at different times on 
the same evening or from different sta- 
tions on the same evening at the same 
time. 

Setting aside the possibility and prob- 
ability that the transmissions of one 
broadcast station were better than those 
of the other, or that one required more 
amplication than the other at the re- 
ceiver, one set might have reproduced a 
piano solo and the other a violin solo. 
The violin solo would be easier than the 
piano for the poorer amplifier to re- 
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produce. One set might have reproduced 
a soprano voice, the other, a basso- 
profundo voice. The latter would lack 
quality in the amplifier having the lowest 
amplification at the lower frequencies. 

If both amplifiers had equal amplifica- 
tion at the higher frequencies the so- 
prano voice would sound the same on 
both. Even if one of the amplifiers cut 
off the high notes more than the other, 
the chances are that this amplifier would 
make the bass voice sound worse than 
the soprano, since the low notes might 
sound mushy because of insufficient ar- 
ticulation caused by a lack of the higher 
audible frequencies. 

Yet another trouble in making a hasty 
comparison would arise if one amplifier 
were required to reproduce passages of 
soft, or pianissimo music, and the other, 
passages of loud, or fortissimo music. 
With the poorer amplifier reproducing 
the soft music it might seem as good in 
performance as the better amplifier; yet 
had the poorer amplifier been required 
to reproduce the louder sounds it might 
have given very poor quality due to 

“overloading.” ` 

One good way to compare two low- 
frequency amplifiers is to connect them 
alternately to the same detector tube 
‘and its tuner. Often it is convenient to 
plug from the detector jack of a set to a 
change-over switch so that either ampli- 
fier may be switched on at will. Even 
in such an arrangement the “change- 
overs” should be made often and at 
points where the character or intensity 
of the music does not change during the 
operation. 

These possible difficulties suggest that 
the choice of an amplifier must be made 
with care. One amplifier may amplify a 
certain range of frequencies unduly and 
not amplify others. In particular, a 
poor transformer usually amplifies ex- 
cessively the frequencies in the neighbor- 
hood of 1,000 cycles per second. Thus 
the notes in the neighborhood of two 
octaves above middle “C” would be am- 
plified an excessive amount, relatively. 
The same transformer probably would 
not amplify the notes below middle “C” 
at all well. Again, the transformer might 
not amplify properly the high notes, such 
as those above three octaves above 
middle “C.” 

To the person uninterested in music, 
the difference between a good and a bad 
amplifier may not be bothersome as long 
as he can understand the spoken word. 
If one were to judge a low-frequency 
amplifier without “trying it out” on the 
most varied types of sounds, the per- 
formance would be discouraging and dis- 
appointing in just the same way that it 
would be were one to judge an auto- 
mobile he expected to buy simply by the 
fact that the engine ran. 
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AMPLIFICATION CURVES FOR VARIOUS AMPLIFIER UNITS 


Ficure 1: 


In this chart the amplification is plotted against frequency 


for a 3-1 transformer, for impedance coupling of various types and 


jor resistance coupling. 


The curves are for a single stage using 


standard UX-201-a type valves. 


The greater the range of reproduction, 
the more difficult it is to design the am- 
plifier. It is comparatively easy to 
design an amplifier to reproduce the 
average human voice so that the articula- 
tion will be fairly good. It is another 
thing to design an amplifier to produce 
the low notes of an organ, the double- 
bass viol, or the piano, and at the same 
time the high notes of the violin, with 
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the proper amplification over all the 
notes in between. 

The greater the volume of sound 
which it is desired to produce, the greater 
the difficulty in designing the amplifier, 
and the greater the care which must be 
taken to build such an amplifier. Also, 
the greater the volume, the more obvious 
will be the distortions which exist in the 
amplifier. 
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HOW A SHUNT RESISTANCE FLATTENS THE 
AMPLIFICATION CURVE 


FIGURE 2: 


The peaked line shows the curve for a 2-1 transformer. 


The lower curve line shows the results obtained with the same trans- 
former, using d resistance shunted to the secondary, as compared 


with 


the curve obtained with a 


stage of impedance-coupled 


amplification. 
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A STANDARD CIRCUIT EMPLOYING TRANSFORMER COUPLING 


FicureE 3: The various methods for obtaining good quality amplification are carried out 


in this circuit, 


To judge an amplifier one must not 
only be certain that the quality of the 
particular station broadcasting is recog- 
nized as excellent, but that the receiving 
set as a whole is properly adjusted. and 
that the reproducer is of a good type. 
It would seem ridiculous to test a good 
amplifier in conjunction with a repro- 
ducer if the latter were incapable of re- 
producing the lower notes and the higher 
notes which the amplifier may have been 
carefully designed to amplify. After all, 
no matter how nearly perfect an am- 
plifier is, it cannot do itself justice if it 
must feed“ a poor reproducer. 

An amplifier must be judged for 
quality at small and large volume, for 
permanence, and for economy. Natu- 
rally, permanence Is essential; that is, 
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the quality of the parts must be such that 
they will not wear out or disintegrate 
with time. For those interested in music, 
the quality must be good. and for any 
user the amplitier must be economical. 

The measure of economy is a difficult 
one to fix, for some will consider it most 
economical to have the very best in 
every way. Others may be governed by 
A' and “B” battery consumption, and 
still others by the cost of vacuum 
valves. In general it may be said that 
the smaller the tubes, the poorer the 
quality of reproduction. A transformer- 
coupled amplifier will always give better 
reproduction with UX-201-a type tubes 
than with UX-199 type tubes, and 
it will give even better results when UX- 
112 power valves are used in all amplifier 
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S. Gov., 


which employs one stage of high-frequency amplification, a regenerative 


detector and two siuges of transformer-coupled, low-frequency amplification. 


stages for the same volume. To be sure 
there are cases where compactness, 
power consumption, weight, or all three, 
make the use of the smallest valves 
necessary. 

The ear is a poor judge of the char- 
acter, quality or intensity of a sound. 
Some ears are naturally more sensitive 
than others to low or high-frequency 
sounds; again, one who is musically in- 
clined can discern a distortion or mis- 
representation better than one who is not. 
One musically trained could in a moment 
discover a deficiency of lower notes or 
higher notes. A loud sound may be 
doubled in intensity (the energy 
doubled) and the ear may hardly detect 
the change. Thus it is impractical for 
one person to judge the quality of an 


leva 
D +30 /EOV 


AND SOME WAYS OF BETTERING THE AMPLIFICATION i 


Fictrr 4: 


In this circuit the addition of “C” batteries to the two low-frequency valves, 


which are of the UN-112 type, the use of two variable shunt resistances across tite secon- 
dartes and the use of two extra low-frequency choke coils, will produce improved results 


in the quality of amplification obtained. 
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amplifier with any degree of finality. 
Any aural judgment requires a study 
over a long period of time, for human 
beings see the same things and hear the 
same things differently from day to day. 

In order to design amplifiers logically, 
tests on them must be made by some in- 
strument which does not misbehave, and 
which is not influenced by one’s tempera- 
ment, as is the ear. For this reason, 
what are known as amplification curves 
are often made. They may be studied to 
determine how a given amplifier behaves. 
In this way it is possible by electrical 
rather than acoustic tests to determine 
the effects of changing certain elements 
of an amplifier. Effects may be meas- 
ured in this way which could not be de- 
tected by the ear. Even though these 
effects may not be detected by the ear, 
when considered singly, the addition of 
several of them may in total make a de- 
cided improvement in the quality of an 
amplifier. 

Usually voltage amplification curves 
are made to show how an amplifier am- 
plifies different frequencies. Electrically, 
these curves represent the ratio of the 
signal voltage of a single frequency on 
the grid of a given valve in an am- 
plifier to the voltage on the grid of 
the preceding valve. Figure 1 represents 
the effective voltage amplification as a 
function of frequency in several ampli- 
fier combinations, per tube and coupling 
unit. The frequency is carried to 10,000 
cycles per second to such a scale that the 
changes in horizontal length along the 
curve represent the approximate tone 
changes the ear perceives. The vertical 
distance to the curve at any point repre- 
sents to scale the voltage amplification 
per valve and coupling unit (that is, per 
stage) at that frequency. 

There is not much use for a good am- 
plifier in the receiving set if the low- 
frequency amplifier at the broadcast 
station is poor. Usually the speaking 
voice does not reproduce well at the 
lower frequencies. In order to com- 
pensate for this, it is essential that the 
low-frequency amplifier should amplify 
the lower frequencies well. In spite of 
this requirement, many low-frequency 
amplifiers are deficient in the amplifica- 
tion of low notes. There is a logical rea- 
son for this deficiency, the additional 
cost of overcoming it. In order to am- 
plify the low frequencies, the develop- 
ment of an amplifier will require more 
material, either iron or copper or both, 
and more care in the winding of the 
coils entering into its construction. 

Figure 2 illustrates how the curves 
of amplification compare for the Samson 
2-1 transformer and the impedance am- 
Plifier. For a comparison of resistance 
and impedance coupling, see Figure 1. 
The same valves were used for all the 
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HOW RESISTORS MAY BE USED 
Ficure 5: This drawing shows the electrical connections for a bank 


of four fixed resistors of different values which may 


be used in a 


transformer-coupled amplifier as a volume and quality control. 


curves. The 2-1 transformer coupling 
gives about twice as much voltage am- 
plification per stage at 100 cps. as the 
impedance coupling, so that two stages 
of such transformer coupling with this 
particular transformer will give the same 
volume at this frequency as four stages 
of choke-coupled amplification using the 
same tubes. The quality theoretically 
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would be better for the two stages of 
impedance coupled amplification. 

It will be noticed that although over 
the greater portion the transformer 
curve is higher in proportion, it slopes 
off at the lower and higher frequency 
ends more rapidly than does the flatter 
but lower impedance coupling curve. 

The curves of amplification represent 
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CONTROLLING TWO STAGES WITH A SINGLE SWITCH 


FIcurE 6: 


This drawing shows the connections for two sets of re- 
sistors to be used in two following stages. 


This allows a single switch 


to control both low-frequency valves at once. 
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HOW SHUNT RESISTANCE AFFECTS A TRANSFORMER 
URVE 


FIGURE 7: 


used alone and shunted by various sized resistors. 
with 50,000 ohms, the curve is practically flat, although the 


shunted 


Here are a series of curves with the same transformer 


Notice that when 


volume is reduced. 


the behaviour of the amplifier more ac- 
curately than the ear can determine. By 
judging from the curves, there is no 
danger of making a mistake, so far as 
frequency response is concerned. A 
snap judgment by ear will almost al- 
ways result in ultimate disappointment. 

It has already been pointed out that 
the quality of reproduction, insofar as 
it is affected by the receiving apparatus, 


Ace, tole fy BON Be aa , 


10 zoo 


depends upon the selectivity of the re- 
ceiver, its proper tuning, upon the de- 
tector, the low-frequency amplifier, the 
reproducer, and upon its surroundings. 
Later the reproducer will be discussed. 


The Facts About Transformer-Coupled 
Amplification 


In order that the best results may be 
obtained with a transformer, the asso- 
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HOW THE RATIO OF TRANSFORMER WINDINGS AFFECTS 
AMPLIFICATION 


Ficcre 8: 


ratios vary in amplifying power over the audible range. 


The curves above show how transformers of different 


Some trans- 


formers are many times more efficient at some frequencies than at 
others, thus producing distortion. 


POPULAR RADIO 


ciated circuit and circuit apparatus 
must adapt themselves to the instru- 
ment. Figures 3 and 4 give several com- 
binations of transformers and tubes. 

The diagrams do not give any idea of 
the method of construction of the am- 
plifier, but they suggest the order of the 
electrical arrangement. The leads should 
be short and direct. In the observation 
of this suggestion it is unnecessary to go 
so far as to make the wiring smack of 
the cubist’s art. The apparatus should 
be arranged in an orderly manner. Often 
this may be done on the top of a base- 
board. 

It will usually be found convenient to 
“bunch” the supply leads and to cable 
them, fanning out the cable to carry in- 
dividual wires to their destination. Con- 
nections should be soldered at every 
point. Preferably, leads should be sold- 
ered directly to the binding post and 
not to a terminal held in electrical 
contact with the post by means of a 
nut. 

A two-stage, transformer-coupled am- 
plifier is shown in Figure 3. The trans- 
formers are arranged with jacks so that 
the reproducer may be plugeed into 
either of the three places, the detector 
jack, the first stage jack, or the last 
stage jack. An additional refinement 
could be added in the form of a filament- 
control jack for the last stage, but this 
jack is sometimes the cause of trouble, 
owing to the complications involved. 
The questions of economy and practi- 
cality are for the user to settle. 

The circuit is for three UX-201-a 
type valves or similar tubes with a 
UX-112 type valve in the last stage. 
This combination is, of course, - only 
illustrative. Smaller valves might well 
be used for convenience. A larger 
tube such as the UX-171 type or UX- 
210 type may be used in the last stage. 
For the assurance of proper and con- 
tinuous operation without the develop- 
ment of distortion due to the coupling 
through the common “B” battery (dis- 
cussed in detail later) a choke is intro- 
duced into the detector “B” lead and a 
1 to 4 mfd. condenser is connected 
from the B- circuit of the transformer 
to the F+ circuit. Thus the low-fre- 
quency currents pass directly from the 
B of the transformer to the filament of 
the detector valve, and are restrained 
from passing through the “B” battery by 
the choke. For this reason the voice cur- 
rents in the succeeding tubes which pass 
through the “B” battery do not affect the 
detector valve and therefore cannot cause 
squealing (oscillation) or feed-back 
distortion. 

The use of a UX-112 type valve in the 
last stage as shown is not necessary. A 
UX-201-a type tube may be used instead. 

(Continued on page 254) 
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ADJUSTING THE “C” BATTERY 
For proper operation of a receiver the use of a power tube in the last stage with high 
“B” voltages is necessary. The correct “C” battery voltage applied to this last tube is 
equally as important for eficient operation. 
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Negative Resistances 


Just what is a negative resistance? What part does it play in circuit 
designs? What is its significance to radio? These and other ques- 
tions are taken up in this interesting article. 


HE usual conception, on the part 

of the amateur radio experimenter, 
of negative resistance is the same as that 
of imaginary numbers that exist in 
theory but which do not admit of actual 
representation. 

However, there are a few devices 
which have this so-called negative-re- 
sistance characteristic. These are: 

1. Arcs 

2. Vacuum tubes 

3. Oscillating crystals 

But just what is negative resistance? 

A substance is said to possess negative 
resistance when an increase in voltage 


By A. A. BLUMENFELD 


will cause a decrease in current through 
it and vice versa. 

This is most easily shown by means 
of a characteristic curve such as that 
given in Figure 6. From A to B on the 
curve an increase in voltage will cause an 
increase in current, while from B to C 
an increase in voltage will cause a de- 
crease in current. From A to B on the 
curve the substance has a positive re- 
sistance but from B to C it has a 
negative resistance. 

Or it may be explained mathemati- 
cally by stating that when the derivative 
of the equation of the line is positive, the 


resistance is positive, and when the de- 
rivative is negative the resistance is 


negative. The equation is 
4Y=4X—X2? and a =1— zi 
DX 2 


This is an exact way of saying that 
when the line goes up the resistance is 
positive and when the line goes down 
the resistance is negative. 

Now let us examine the characteristic 
curves of some negative resistance de- 
vices, taking first the oscillating arc. 

The carbon arc is the most familiar 
and its characteristic curve is shown in 
Figure 7. The reason for its negative 
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A CURVE OF GRID CURRENT AGAINST GRID VOLTAGES 
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This shows the peculiar change in grid current that is obtained when the 


is made more and more positive. 
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CURVE SHOWING THE RELATION BETWEEN THE PLATE CURRENT AND 
PLATE VOLTAGE WITH A LARGE POSITIVE CHARGE ON THE GRID 


Ficure 2 
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FicurE 3: This drawing shows the changes in the 


grid-current, grid-voltage curve when different fila- 
ment voltages are used. 
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Ficure 5: The changes in the plate-current, plate- 

voltage curve when resistances are connected at “X” 

in the circuit in Figure 1. Notice the unstable 
portion of the curve, shown by the dotted line. 
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.Ficure 7: Another curve between current and 
voltage showing the negative resistance effect in an 
arc as the current heats up the arc. 
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Ficure 4: The changes in the grid-current, grid- 
voltage curve as various resistances are included at 
“X” in the circuit in Figure 2. 


* 
1 


1 11 1 
N 
* 


. 
ee 


722 o 


pp h 


a . 5 


Sai ats ß 


1 
' 
VoL TAGE 


se 


Figure 6: A curve between voltage and current 

showing a positive resistance effect between A and 

B and a negative resistance effect from B to C, 
accompanying an increase in voltage. 
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Fictre S: An unstable effect in the plate-current, 
plate-voltage curve that affects the use of this critical 
setting as an amplifier. 
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Here are four circuits that 


FIGURE 9: 
make use of negative resistances for their 


operation. The last circuit employs a 
vacuum valve with two grids. 


resistance is the fact that an increase in 
voltage heats the arc, increasing its re- 
sistance and decreasing the current. Al- 
though this property makes it useful in 
radio (the poulsen arc), it is usually a 
detriment when the arc is used in in- 
dustry. Should the voltage drop acci- 
dentally, the current might become ex- 
cessive and do damage to the dynamos; 
for this reason a resistance is sometimes 
inserted to keep down the current. 

The arc, however, is a cumbersome 
and unsteady piece of apparatus and is 
not suited to ordinary laboratory in- 
vestigation. In order to understand the 
subject more fully then, let us consider 
the vacuum tube. 

There are many ways in which the 
vacuum tube may be turned into a 
negative resistance device; of these the 
simplest is to use the secondary-emission 
effect. This effect was discovered by 
Hull, who used a special tube; but the 
ordinary thermionic tube works well in 
demonstrating these phenomena. 

First examine the ordinary grid- 
voltage, grid- current curve in Figure 
1. From A to B on the curve the tube 
yo a negative resistance. This is due to 
ionization and is too small to experiment 
with. If we continue this grid- voltage, 
grid- current curve up to about twenty 
volts we find the tube again acting as a 
negative resistance; this time it is due to 
secondary emission from the grid. This 


secondary emission is due to the fact 
that when an electron hits the grid, it 
will knock out one, two, three and some- 
times even twenty secondary electrons, 
depending upon the speed of the elec- 
tron. The speed of the electrons de- 
pends upon the voltage on the grid; they 
are normally attracted to the plate, 
which has a higher voltage than the 
grid. The grid current is thereby 
lowered, causing the negative- resistance 
effect. 

As the voltage on the grid is increased, 
these electrons are attracted back to the 
grid and the negative- resistance effect is 
lost. There is also a secondary emission 
from the plate, but on account of its 
high voltage the electrons are all di- 
verted back to it. Here the plate is the 
diversion electrode. The grid can also 
be used as diversion electrode. 

In Figure 2 is shown a plate-voltage, 
plate-current curve made in the same 
manner as the curve in Figure 1. They 
closely resemble each other. 

There have been numerous other neg- 
ative-resistance devices invented by 
Taggart, Turner and others. These use 
either a new kind of tube, or more than 
one ordinary tube and a complicated bat- 
tery system. A diversion electrode in- 
side the tube is usually used, as in the 
preceding examples, but the operation 
is more complicated. It is interesting 
to note the behavior of these character- 
istic curves when a positive resistance Is 
inserted in the circuit. 

Figure 5 and Figure 4 show the result 
of gradually adding different resistances 
each time and taking the characteristic 
curve in circuits shown in Figure 1 and 
Figure 2, respectively. It will be noticed 
that the curve gradually gets steeper and 
steeper; this immediately suggests its 
use as an amplifer in radio. Certain 
portions of these curves are seen to be 
vertical lines. This is because at a cer- 
tain voltage the current simply drops 
without any further increase in voltage 
until it again reaches a stable value. 
The unstable portion of the curve is 
shown by the dotted line. It is im- 
possible to operate the tube on this 
portion of the curve. When the curve 
has an unstable portion in it, it repeats 
itself, as in Figure 8. While this prop- 


Piste Voltage 
a- 50 
b- 75 
c- 


FicurE 10: Graph showing how various 

plate voltages raise or lower the current 

curve while the general shape remains ap- 
proximately the same. 
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erty is very interesting, it spoils the 
valve’s value as an amplifier. 

The best condition under which to 
operate the tube as an amplifier is when 
the curve is as steep as possible without 
becoming unstable. Theoretically there 
is no limit to the amplification that may 
be obtained. When the positive resis- 
tance inserted is exactly equal to the 
negative resistance, the amplification is 
infinity, because the resistance of the 
total circuit is zero. This, however, is 
an unstable condition. The limit will be 
reached when it becomes unstable due 
to variations in the battery voltage. 
When it is used as a direct-current am- 
plifier, the first circuit as shown in 
Figure 9 may be used. 

If the tube is to be used to measure 
electrostatic voltages or to amplify radio- 
frequency currents, the second circuit 
shown in Figure 9 should be used. 
Phones may be included in the circuit if 
it is properly by-passed so that it will 
not oscillate at an audio frequency. 

So far as oscillation is concerned, any 
negative resistance is capable of pro- 
ducing oscillations if it is set up 
properly. The third circuit in Figure 9 
will oscillate, the frequency being deter- 
mined by the inductance of the coil. 
The whole range from an audio to a radio 
frequency may be covered. 

The best tube to use as a negative 
resistance is the UX-199. While it is 
not as powerful as the UX-201-a type of 
tube or as some other tubes, it works 
with less voltage; this is due to the fact 
that the elements are close together and 
the grid is close to the plate. The closer 
the grid is to the plate, the less voltage 
will be needed. Some UX-199 type 
valves may work on as low as 22 volts. 
but as a rule 45 volts should be used. 
When the UX-201-a type is used, it usu- 
ally needs more than 45 volts. 

It is interesting here to note the effect 
of changing the filament voltage or the 
“B” battery voltage. Figure 3 shows 
a set of curves obtained by keeping the 
“B” voltage constant and varying the 
filament voltage. It may be seen that 
the length of the curve is not changed, 
but the height varies. Figure 10 shows 
the effect of varying the B' battery 
voltage and keeping the filament voltage 
constant; this shows just the opposite 
effect. However, as we want the curve 
to be as steep as possible, it will be best 
to adjust the tube with the highest fila- 
ment voltage and lowest “B” voltage 
that the tube can be made to operate sat- 
isfactorily on. 

A four-element tube would probably 
reduce battery difficulties. Here an 
extra grid is used to allow increased cur- 
rent at low voltages. The last circuit in 
Figure 9 shows a circuit that may be 
used with such a valve. 
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the Hi-Q Receiver 
(Continued from page 232) 


the tuning condensers of the Hammar- 
lund Hi-Q receiver it is possible to ob- 
tain automatically a variable coupling 
between the primaries and secondaries 
so that when the circuits are tuned to 
the higher wavelengths the coupling has 


become closer than at the lower wave- 
lengths, resulting in practically the same | 4 


uniform degree of amplification at all 
wavelengths within the tuning band. In 
other words, the amplification obtained 
at say 200 meters is approximately the 
same as that obtained at 550 meters. 
The illustration in Figure 5 shows this 
point clearly. It will be noticed that 
curve A shows an ordinary circuit that 


has a high degree of amplification at 


200 meters, but an increasingly lower 
amplification as the longer wavelengths 
are approached. Curve B shows the 
equal amplification which is obtained 


by the use of the automatic coupling 


in the circuit of the new Hi-Q. 


The Low-Frequency Amplifier 

The low-frequency end of the receiver 
consists of two stages of high quality 
transformer-coupled amplification. This 
is a further step in the attainment of 
good tone reproduction. Provision is 
made for the use of a power valve with 
the correct “B” and “C” voltages in 
the last stage of amplification. 

Volume is regulated in the high-fre- 


quency end of the receiver; this per- |; 


mits the control of the amount of signal 
energy fed to the detector input cir- 
cuit. By the use of this method of vol- 


ume control, overloading of the detector | 4 
valve, especially in the reception of sig- |; 


nals from powerful local stations, is 


guarded against, with the result that the | +% 
signal emitted from the reproducer is 
free from distortion which usually oc- |‘ 


curs from such overloading. 
The Exterior Appearance of the Hi-Q 


The panel appearance of the Hi- 


set is striking, in that it combines a 


simple beauty with an absence of com- 


plicated controls. In the center is lo- 


cated the double-drum control which| %% ` i 


actuates the movable plates of the con- 
densers. This drum control is set in 


an escutcheon plate which lends grace}, 
and dignity to the general appearance 
Below the tuning con- | ~ 


of the receiver. 
trol and to its right is the filament 
rheostat knob which controls the vol- 
ume, while to the left is the filament 
switch. The connections to the repro- 
ducer are made in the rear. 

It is possible in the construction of 
the receiver to assemble all the parts 
comprising the several tuned stages on 
the pressed steel baseplate with the box 
shields removed. Practically all of the 
wiring can be done in the same manner. 

The next issue of POoPULAR RADIO will 
contain complete and official construc- 
tional details of the new receiver. 
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Two Tears Ahead in Design 


At the Radio Trade Show in Chicago, the announes- 
ment of the Magnaformer was one of the few start- 
lingly new ideas in radio development. We know 
from actual observation that the Magnaformer is 
two years ahead in design, for it incorporates ad- 
vanced and evolutionary ideas throughout. it is 
distinctly different, with its self-shielding, 

units, double amplification for each R. F. stage and 
excellent laboratory construction. It is a fresh idea 
—the very heart of the new and better receiver in 
which its remarkable qualities are given full renge. 
Coming, asit does, when the air has been cleared by 
the new rulings of the federal radio commission, 
it makes it possible to secure exceptional results, 
accomplishments heretofore unknown to radio fans. 


The Great Creator of True Tone Quality 


The Magna former 9-8 circuit—Commander-in-Chief of 
the air—now being featured in complete constructional 
articles by G. M. Best in Radio, by L. M. Cockaday in 
Popular Radio, Kenneth G. Ormiston in “Radio Doings” 
and by the Chief Technical Editor in Citizens Radio Call 
Book and in numerous other magazines and newspapers— 
is two years ahead of the field in new, True-Tone Quality 
creating improvements. A Magnaformer 9-8 set possesses 


sweetness, 


a fidelity and purity of tone that is actually marvelous. 
Mere words cannot define nor describe it. 
itself can understand and appreciate its full, clear, natural 
Women, musicians and experts—especially— 
are enthusiastic in their praise of the tone quality of the 
Magnaformer 9-8, for it represents the dawn of a new and 
far greater satisfaction in radio reception. 


Only the ear 


Advanced Electrical Design—A bsolute Mechanical Precision 


The soul“ of any radio set is its tone quality. 
For what shall it profit a man if he gain the 
whole world and lose his own soul.“ Likewise— 
what do we gain if our radio sets have the finest 
cabinets, the best speakers, batteries, tubes, 
acriais, etc., etc.—if they have no ‘‘soul’’—if they 
lack True Tune Quality? 

The most magnificent performance any radio 
will ever give is faithfully to reproduce the out- 
put of the broadcasting stations. This the Mag- 
naformer 9-8 does very nearly to perfection. The 
difference between the tone quality of the Magna- 
former 9-8 and ordinary radio sets—no matter 
how good looking or expensive—is the difference 
between the tone quality of an ordinary piano 
and a Steinway—the difference between the tone 
quality of the voice of a cheap vaudeville singer 
and the volce of a Caruso or a McCormack—the 
difference between the tone of the old style 
phonograph and the new Orthophonic Victrola. 

The tone of a cheap plano is disappolnting to 
those who have had the pleasure of listening to 
a Steinway. The tone of an ordinary radio set 
is equally unsatisfactory to the ears of all those 
who have ever heard the beautifully natural tones 
pa forth from a Magnaformer 9-8. Build a 

agnaformer 9-8 for yourself or have one built 
for you and you will experience the supreme satis- 
faction of possessing the very choicest and most 
accurate reproducer of radio broadcasting possible 
to construct. 


Fidelity in Tone Reproduction 

The thunderous tones of a mighty organ—the 
full, rich, resonant tones of the opera sitger—the 
soft, appealing tones of the violin—the plaintive 
tones of the flute or piccolo—the perfect. individ- 
ual tones of each musical instrument in a 100- 
piece orchestra—every iota of tone shading of the 
entire range of the human voice, from the lowest 
baas to the highest soprano and from the softest 
whisper or Pianissimo to the most massive 
Double Forte—all of these are FAITHFULLY re- 
produced by the Magnafurmer 9-8. So clearly, 
Gistinctly and truly is every minute detall of the 
most elaborate and varied broadcast program re- 
produced by the Magnaformer 9-8 that you must 
marvel at its degree of perfection. 
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(See editorial article in this issue) 
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The Secret of Its Success 

The advanced electrical design and absolute 
mechanical precision of MAGNAFORMER Long 
Wave Radio Frequency Transformers accounts for 
the marvelously true tone quality of the Magna- 
former 9-8 receiver. These R. F. Transformers 
are strictly a laboratory product—the result of a 
great many experiments and tests extending over 
a long period of time. The object of these tests 
was to develop and perfect a very superior pre- 
cision instrument that could be duplicated by 
the thousands—each duplicate having EXACTLY 
the same characteristics as the master coll itself. 

These tests and experiments have eventually, 
after a long period of time, proved highly SUC- 
CESSFUL. Each Magnaformer is to all intents 
and purposes EXACTLY like every other Magna- 
former. Only by the employment of elaborate 
Laboratory apparatus can even the expert techni- 
clan discover a difference. It is this EXACT 
matching—and building them so carefully and 
mechanically perfect that they stay EXACTLY 
MATCHED under alt sorts of conditions that 
insures the exclusive degree of True-Tone Qual- 
ity that the Magnaformer 9-8 possesses. 


Super- Powerful Receiver 
The Magnaformer 9-8, being an extremely 
powerful multi-tube receiver, the incoming Radio 
High Frequency signal must necessarily pass 
through several amplifying stages before it reaches 
the detector. If each and every Long Wave R. F. 
Transformer that is connected to each and every 
tube in each and every stage of the R. F. section 
of the receiver is not to all intents and purposes 
EXACTLY like cach and every other Transformer 
in the set in electrical characteristics, it is abso- 
lutely impossible to secure True-Tone Quality. 
Every Magnaformer is peaked to a certain defl- 
nite wave length. This peaking is all done in 
the laboratory by thoroughly trained experts. Each 
and every Magnaformer can pass ONLY the same 
identical length of wave. Therefore, the full and 
complete wave-band with 100% of its vital, 
quality-producing, harmonic-carrying side-bands, 
is positively and easily passed through all of the 
Radio Frequency amplifying stages. This ex- 
traordinary performance of Magnaformers naturally 
results ln as nearly true tone 
quality as is possible to achieve. 
And in no other manner can True- 
Tone Quality he achieved. 
After Magnaformers are precisely 
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Radiart Laboratories Co., 19 S. La Salle, Dept. 47, Chicago. 
Dear Sirs: Please send me your complimentary descriptive literature on 
the Magnaformer 9-8 1 containing facts regarding its remarkable per- 
ty. 
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peaked—every one alike—they are permanently 
sealed so that there can be not the slightest pa 
sibility of any chango of wavelength at which 
they aro peaked. They cannot bo effected by 
moisture, dust, change of climate, age or jarring. 
They are so carefully and rigidly constructed 
mechanically as to preclude any possibility of 
change of electrical characteristics. 


Selectivity, Volume, D-X 

Naturally, tho Magnaformer 9-8, besides possess- 
ing the very highest tone quality, also possesses 
in equally high degree the other three qualities 
necessary in a first-class recelver—selectivity, vol- 
ume and distance-getting ability. 

On account of the precise exactness of the elec- 
trical factors of Magnaformers, the set is excep- 
tionally selective, although not critically so. Sta- 
tions are easily tuned in or out at will without 
having to be located by a micrometer adjustment 
of the dials as is the case with sets whose long 
wave transformers are not EXACT. 

Maguaformers were also designed to give the 
greatest possible amplification per stage. You 
will find that Magnaformers give nearly double 
amplification per stage. It is seldom ever neces- 
sary to use the entire 9 tubes—8 tubes give a 
world of volume even on distant stations. You 
will use 9 tubes only on very distant or very 
weak signals. The switching from eight to nine 
tubes and from nine to eight tubes is done 
instantly by means of a convenient little switch 
located on the front panel. 

The precise matching of the Magnaformer 
Transformers and their great amplifying power 
naturally makes the Magnaformer 9-8 h - 
sensitivo to even very weak signals that would be 
absolutely impossible of reception on ordinary 
sets. Probably no other type of set can log as 
many distant stations of an evening as can easily 
be brought in on a Magnaformer 9-8. It certainly 
hasn't a peer in great distance-getting ability. 

Everyone now has the opportunity to enjoy the 
Magnaformer’s exceptional performsnce. You can 
be one of the very first to bulld it and to enjoy 
its superb tone quality. After you once hear it 
you will appreciate why it is called Magnaformer 
—The Great Creator of True Tone Quality. You 
are privileged to secure all the facts. You are 
more than welcome to them. If son willl merely 
mail the coupon below we will gladly send you 
complete Magnaformer 9-8 literature. Write 
today—surely. 


Radiart Laboratories Co. CHICAGO, e 
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- EXCLUSIVELY SPECIFIED 


FOR THE 
Magnaformer 
9-8 | 


The Frost-Radio 
parts listed below , 
are exclusively spe- 
cifed for the Mag- 
naformer 9-8 Rereir- 
er. These are the 
NEW Frost De Luxe 
Items, obtainable at 
your. dealer's. 
sure to use Frost 
parts when you 
build this great 
receiver. 


Potentiome- 
ters have 
new Bake- 
lite Resis- 
tance Strip. 
flexible and 
dist ortionless 
under all 
working tem- 
perature conditions. 

plated metal parts; 
polnter knobs. 


FROST-RADIO PARTS 
FOR THE MAGNAFORMER 


For your new Maansformer you will need 
the following Frost parts: i 


1 No. S-1810 De Luxe Bakelite Combina- 
o Rheostat and Battery Switch, 10 

hm. 

1 No. 1824 De Luxe Bakelite Potentiometer, 
400 ohm. 

1 No. 1810 De Luxe Bakelite Rheostat. 

1 No. 1830 De Luxe Bakelite Rheostat, 
30 ohm. 

4 No. 253 Cord Tip Jacks. 


YLL 


N 


NOOD 


Hand buffed nickel 
cngravedl bakelite . 


SOS 


FROST-RADIO 
GEM RHEOSTAT 


it's a good littl 
IA eostat. Precision 
8 ork manship 
throughout, with the 
; Frost 
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5 

NEW 
Bakelite ri 
strip foun 
Diameter: 1% 
Depth 11/32 in. 


istance 
dation. 
in 


Frost Gem Rheo- 
stats are supplied 


in 7 resistances, 
from 3 to 30 ohms, 
aud may be had 
with battery switch 
if desired. Of Á 
S position is posl- 8 
tive, and contact 
at all times 1s 
self-cleaning. List: 
Without switch, 
75e: with switch, 
$1. You will like 
the Gem Rheostat 
the moment you 
set eyes on It. 
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ROS I-RADIO 
FIXED 
RESISTANCES 


flexible 


de 
Koh 
-© wt 


Wound on 
Rakelite with staked 
terminals and resistance wire of ample 
capacity. Made in a wide variety of re- 
sistances. List, up to 50 ohms, 15c. 100 to 
1000 ohms, 25c. 


HERBERT H. FROST, Inc. 


Main Offices and Factory 
ELKHART, IND. 
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How to Select Audio Amplifiers 
(Continued from page 246) 


It will give practically the same results 
up to a certain volume of sound output 
from the reproducer. 

Good results will be obtained by using 
UX-112 type valves in both the third 
and fourth sockets of Figure 3; of 
course, the B' and “C” battery values 
must be properly chosen. The use of 
two of these power tubes in a two- 
stage transformer-coupled amplifier re- 
sults in an improvement in reproduc- 
tion over the use of UX-201-a type 
valves by bringing in the low notes 
more intensely. Again, for even greater 
output a UX- 171 type tube may be used 
in the last stage with appropriate plate 
and grid voltages. 

Figure 4 covers the same general cir- 
cuit as Figure 3, with the exception that 
there are no interstage jacks. This sim- 
plification has at least two things to 
recommend it. In the first place, the 
elimination of the jacks with moving 
contacts removes the possibility of open 
circuits or loose connections; and sec- 
ondly, the most important, the volume 


is controlled with a graduation that is 


uniform and not abrupt as in the case 
of plugging out of one stage into an- 
other. 

The volume is controlled in what the 
author believes is the most logical and 
correct way: by means of variable re- 
sistors connected across the secondaries 
of the transformers. These resistors 
may be special devices for the purpose 
with a uniformly variable resistance con- 
trolled individually or in tandem, or they 
may be made up of a series of fixed 
resistors as in Figure 5. The use of a 
two- contact, single-blade, rotary switch 
arranged as illustrated in Figure 6, 
makes it possible to regulate both trans- 
formers simultaneously. The variation 
of the resistance values of these resistors 
across the secondaries of each trans- 
former simultaneously is a simple and 
proper thing to do in order to obtain the 
best quality. 

Figure 7 brings out the importance of 
using resistors across the transformer 
secondaries to regulate volume. The 
curve of highest, overall amplification 
represents a 3 to 1 transformer. The 
successive curves below represent the ef- 
fects of the different sized resistors. The 
lower the resistance used, the flatter or 
the more uniform the amplification as a 
function of frequency. The maximum 
value of the resistance of such a control 
resistor should preferably be about 0.75 
megohm, capable of going down to 
about 0.005 megohm or 5,000 ohms. 

Some variable resistors, made to go 
low enough in value, may not be capable 
of going high enough. They are very 
useful for control where the incoming 
station is near by, but their use cuts 
down the maximum obtainable amplifi- 
cation under other circumstances. This 


can be overcome by providing a means 
of disconnecting them or by adding an 
extra stage of amplification. 

The arrangements of Figures 5 and 
6 have the advantages that when the 
switch arms are on points marked “5” 
there is no resistance across the secon- 
daries of the transformers. 

The advantage of this means of vol- 
ume control lies in the fact that as 
less and less resistance is shunted 
across the secondaries of the trans- 
formers, with the consequent decrease in 
volume, the quality improves, since the 
amplification of frequencies in the con- 
cert range becomes more uniform. This 
is brought out by the curves of Figure 
7. By this resistance methods of con- 
trol, the more powerful stations will be 
brought down to the proper signal 
strength, with improved quality. 

Most other methods of control injure 
the quality in many cases, as we shall 
see later. An exception to this lies in 
the receiving circuit shown in Figures 3 
and 4, where, if a variable primary 
coupling is used in the high-frequency 
transformer between the first two am- 
plifying vacuum valves, the volume may 
be controlled by varying this coupling, 
without affecting the quality. 

In order to realize the full advantage 
of the resistor method of volume control, 
it is necessary that the resistors be 
placed across the secondaries of all 
transformers, and that they be con- 
trolled to give approximately the same 
resistance across every secondary. 

Where it is desirable for some good 
reason to control the volume of a trans- 
former by connecting a variable resistor 
across the primary of the transformer, 
the operating characteristic of the am- 
plifier will be practically the same as if 
the resistor were connected across the 
secondary terminals as in Figure 5. 
However, to obtain results corresponding 
to Figure 5 by means of a variable re- 
sistor across the primary, it would be 
necessary to use resistance values about 
one-twentieth as large as the values re- 
quired across the secondary. 

From the amplification curve for the 
special symphonic transformer, in Figure 
8, it is evident that a two-stage trans- 
former-coupled amplifier, built as out- 
lined and with these transformers in 
either Figures 3 or 4, will give excellent 
results that will please even the super- 
critical, Here again a shunt resistor 
control of volume is suggested. 

The importance of careful considera- 
tion of amplifier characteristics cannot 
be overlooked in the choice of a low- 
frequency amplifier if the best tone 
quality is desired. Not only must the 
amplification be sufficiently uniform at 
all important frequencies, but power 
considerations must be taken into ac- 
count to eliminate overloading. 
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RECEPTION 


Audio Frequency Transformers 


IGH AMPLIFICATION ratio with flat curve . . . High 

primary inductance maintained under normal operating 
conditions.. Low leakage reactance resulting in uniform 
amplification at high frequencies . . . Primary winding of 
ample cross section to withstand continuously, plate currents 
resulting from all usual operating conditions... No com- 
pound or fibrous material used in construction, therefore 
low self and mutual capacity with durability and long life 
. . . Core of specially tested material of ample cross section 
.. . Primary shunted with built in condenser of correct ca- 
pacity . . . Every transformer subjected to ten tests to insure 
uniformity of product . . . Tested to one thousand volts 
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0 TYPE AF-4 $8.50 TYPE AF-3 $12.00 0 

f Ratio . . 322 t-o 1 Ratio 312 to 1 J 

Vv; Dimensions 2}4"x 3"x 314" Dimensions 2 Xx 3"x 374 9 

| i Weight. I Ib. 8 02 Weight . 1 bb 14 02. N 
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FERRANTI A. F. 4 TRANSFORMERS 


f Exclusively specified for the í 
i . . ff 
Magnaformer 9-8 Circuit n 
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Output Transformers 


High efficiency with low leakage inductance and self ca- 
pacity improves loud speaker results.. Insulates the 
loud speaker, preventing accidental contact with high 
plate voltages required with power tubes . . Danger of 
burning out the delicate windings of the loud speaker and 
of demagnetizing its magnets is eliminated .. . Tested to 
1000 volts throughout, therefore . . . Safe for use with 
highest plate voltages used in high grade radio receiving 
sets .. . Connect primary to Output of set, secondary to 
loud speaker. 
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TYPE OP- 1 $10.00 
108001 

Dimensions 2x 3"x 334" 
Weight. . 21b. 10 oz. 
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FERRANTI Inc. 


130 West 42nd Street, New Vork, N.. 


(Member Radio Manufacturers’ Association) 
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FERRANTI ELECTRIC Ltd. 


Toronto, Ontario, Canada 


6 FERRANTI Lid 
| | Hollinwood England 
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15 Inches of Dial Space 


Renewable Dial Strips 
Right or Left Hand Mountings — 
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How to Build a Transmitter 


for Less Than $30 
(Continued from page 241) 


0 Exclusively Specified for the © 0 
9 2 A 
Magnaformer 9.8 Circuit 7 
i) Any circuit—no matter how good—can be ruined by inferior WA 
7 parts. That is why circuit designers search the entire radio 0 
h) parts field for instruments of outstanding excellence. That WN A- - 
OA is why the Magnaformer designers choose the Remler Drum 0 Q @ è 
h) Dial over all competing parts.. Yet it meets the require- 9 A HOOK-UP FOR OPERATING 
WN ments of all standard and gang condensers. Built up to rigid 7 EFFICIENCY 
0 Remler standards and then priced on the basis of volume 0 P 1 aus wiring arram 1 how 
$ voltmeter can be OREG u O Serve 
WN output. „ Price 54.50 +x both as a filament voltmeter and a plate 
> 0 catalog folder. 0 milliammeter. 
9 V : 
0 RE M LE R h leak of from 1,000 to 10,000 ohms re- 
h) X sistance. The high-frequency choke 
WN Division of h coil consists of 60 turns of No. 22 
ö GRAY & DANIELSON MANUFACTURING COMPANY I | double-cotton-covered wire, wound on a 
WN 260 First Street, San Francisco 77 cardboard tube 1½ inches in diameter. 
93 Eastern Warehouse: Elkhart, Indiana New York j) The clips on the connection strip are, 
S ESS SSS SSS SSS) | ' sae V * 
z De ee ee ee ve, positive an nega- 


Are You Planning to 


| ee the New Alternat- 
Magnaformer ing Current Tubes? 


PARTS V 
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Those who are planning to 
build new A. C. receivers or 
convert their old receivers by 
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. Be of pa 1 famous MAGNA- 0 the use of A. C. tubes will do 
6 scribed ta. constracuon: ari cle in this U well to follow the activities of 
issue. N the Pop ULAR RADIO Laboratory. 
WHOLESALE DISTRIBUTORS 0 Our Laboratory- experts are 
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We are wholesale distributors for the 

ew one “10” Receiver, the 9 in 
Line, Worlds Record Super and all 
Other popular kits. 


FREE 


now planning and building full 
A. C. receivers of every type 
and this work will begin with 
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A N 1928 0 this issue of PopuLIAR RADIO 
ew Catalog and will be described in full 
9 B 18 y a new ra 5 x detail in the forthcoming issues. 


These new numbers of Poru- 
LAR RAbio will make radio his- 
tory and those who are not sub- 
scribers will be wise to place a 
standing order with their news- 
dealer for a copy of POPULAR 


Ó fessional Set Builders. Contains list 

of parts for the above mentioned kits 
and for all other popular hook-ups. 
This new catalog includes the newest 
parta and complete lines produced by 

ilver-Marshall, Karas, Carter, Aero, 
Daven, and describes everything worth 
while in radio. 
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We can deliver any kit or part same 
Sx day order is received. Complete stock >¥ Rapto. 

on hand, ready for immediate ship- 9 3 
0 m catalog sud revised tak ol pa 2 Of course, it is always better 
Y N to subscribe at $3.00 a year and 


be SURE of receiving your 
copy. 
Subscription Dept. 


POPULAR RADIO, Inc. 
119 West 57th Street, New York, N. Y. 


9 Prompt Service—No Substitutes 
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8] 18A—W. Kinzie St. 
Chicago 
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tive. 

“Keying” in this set is accomplished 
either by inserting the key in the nega- 
tive “B” voltage lead or by inductive 
coupling on the tenth turn of the pri- 
mary coil. This tenth turn may be cut 
away from the other nine by a half-inch 
gap, and the two key connections are 
made at each end of the turn. This 
method of keying makes a key click 
practically a minus quantity. 

The filament voltmeter, a DC instru- 
ment reading up to 10 volts, may be 
used as a plate milliameter by hook- 
ing it up as shown in the diagram in 
Figure 4. It will then read up to ap- 
proximately 25 milliamperes. 

Tuning the set is not difficult, al- 
though care should be taken to get 
maximum results with such a low-pow- 
ered transmitter. A wavemeter is neces- 
sary. The clips on the coils are first 
set in positions similar to those in the 
Figures 1 and 3, and the set tuned 
without an antenna until it reads the 
correct wavelength on the wavemeter. 
The antenna can then be attached and 
the condenser and clips adjusted slight- 
ly to give maximum results. 

This transmitter has been in use 
throughout this past winter with 2 
variety of valves, and has maintained 
constant communication with stations 
in all parts of this continent, both at 
night and in daylight, and the results 
have been excellent. 
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How to Build the Magna- 
former 9-8 Receiver 
(Continued from page 229) 


type valves in all sockets except the 
two at the right-hand end. Insert a 
UX-112 type valve in the socket R8, 
and a UX-171 type valve in the socket 
R9. The battery cable may now be 
plugged into the plug-base at the rear 
of the receiver. This leaves everything 
ready for operation. 


How to Operate the Receiver 


The receiver should first be tested to 
see if the wiring has been done cor- 
rectly. The filament-control knob, F, 
is first turned half way on,“ or a little 
more. This should cause the filaments 
of the four intermediate-frequency am- 
plifer valves and the two low-frequency 
amplifier valves to light. The two knobs, 
H and I, on the sub-panel, V, may also 
each be turned “on” half way, with the 
result that the balance of the valve fila- 
ments should light. If such is the case, 
the filament-control knob, F, should be 
turned off again and the reproducer 
and loop connected to the phone tip 
jacks—S1 and S2 for the loop and 83 
and S4 for the reproducer. Now turn 
the filament-control knob, F, half way 
“on” again and stations may then be 
tuned in by slowly turning the tuning 
control knobs. 

When the first signal from a broad- 
casting station is heard, the two tuning 
controls should be slightly readjusted, 
and the filament and volume controls, 
F and G, on the front panel, U, as 
well as the two rheostat knobs, H and 
I, on the sub-panel, V, should each be 
adjusted for maximum volume. There- 
after the rheostats, H and I, on the 
sub-panel will require little, if any, at- 
tention. All wavelength tuning will be 
accomplished by means of the two knobs 
which operate the drum dials, X1 and 
X2, while the sensitivity and volume of 
the receiver will be controlled by means 
of the volume and filament knobs, F 
and G, on the front panel, U. 

The switch, L, at the bottom of the 
front panel, U, should be left set on 
figure “8” for all local and semi-distant 
reception. But for reception from ex- 


treme distances, this switch should be 


set on figure “9.” While set on figure 
“8,” this switch disconnects the fourth 
intermediate-frequency amplifier valve, 
which means that only eight valves are 
left in the circuit. When set on figure 
“9,” the nine valves are left operating 
in the circuit, for distance reception. 
* * 


Announcers Are Prodded 

ALTHOUGH intended for an entirely 
different purpose, the order of the Fed- 
eral Radio Commission that each sta- 
tion announce its call letters and location 
as frequently as practicable is the first 
step ever taken in this country to prod 
the announcers. 
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TYPE 7180 
A “B” That's Built for Service 


At Booth 5, Section F. F., New York Radio World's Fair 
Booths 94 and 95, Boston Show 


AN ENTIRELY NEW AND UNIQUE 
HEAVY DUTY BETTER “B” 


UPPLIES detector volt- 
ages from 22 to 45—ad- 
justable ; 

R. F. voltages from 50 to 
75—adjustable ; 

A. F. voltages from 90 to 
135—adjustable. 

Power tube voltage, 180 
fixed. Limitation of voltage 
ranges protect tubes and by- 
pass condensers against excess- 
ive and harmful loads. This 
is an exclusive feature. 


DESIGNED FOR 
LASTING SERVICE, 
WITH LIBERAL 
FACTORS OF 
SAFETY. 


A STRICTLY HEAVY- 

DUTY POWER UNIT 

Output rating is 70 mils at 
180 volts. Uses R. C. A. UX- 
280 or Cunningham CX-380 
Rectron. Licensed under pat- 
ents of Radio Corporation of 
America and Associated Com- 
panies. For 105-115 volts, 
50-60 cycles A.C. 

List price, with cord, switch 
and plug, $40.00. Rectifier 
Tube, $5.00. 


Write National 
Company, Inc., W. A. 
Ready, Pres., Malden, 
Mass., for new Bulle- 
tin L-123. 


Be Sure You Get the Genuine 


TIONA 


RADIO PRODUCTS 
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Modernize your radio set con- 


struction with these two great 
Yaxley contributions to con- 
venience, efficiency and good 
appearance. 


Automatic Power Control 


A new and bet- 
ter power con- 
trol that cuts 
in the B elimin- 
ator and cuts 
out the trickle 
charger when 
the set is 
switched on. 
Outs out the B 
eliminator and 
cuts in the 
trickle charger when the set is 
switched off, automatically, unfail- 


ingly. 
No. 444—Series Type. With the 


exclusively Yaxley feature that 
keeps the voltage drop less than 
two-tenths (2-10) volts when 
used with sets having a current 
draw equivalent to four 199 type 
tubes up to eleven 201 type 


—.. 85.00 
Cable Connector Plug 


5 


Preserve the neat appearance of your 
set by centering all battery wires in 
one neat, compact cable. Safe, simple 
and sure. Plug is of handsome Bake- 
lite construction. Contact springs of 
phosphor bronze. Positive contact. 
No. 660—Cable Connector Plug, Com- 
JJ a ee eae ee ere ees $3.00 
No. 670—Cable Connector Plug, for 
Binding Post Connections, Com- 
DICE: EE ²”¹öààm — 83.50 


At your dealer’s. If he cannot supply 
you, send his name with your order to 


YAXLEY MFG. CO. 


Dept. P 9 So. Clinton Street 
CHICAGO, ILL. 
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Radio Hunts for Buried Treasure 
(Continued from page 225) 


Mr. W. D. Morgan 


A BROADCASTING STATION FOR RADIO PROSPECTORS 


This is the transmitting half of Mr. Morgan’s outfit for radio geology, 

illustrated on a preceding page. Radio waves emitted from the frame 

antenna are directed downward into the ground. Their detection at 

distant stations by the receiving outfit may yield indications of under- 
ground rock conditions. 


nearby radio circuits, but their influence 
would be much less than that of equal 
weights of metal fused into a solid mass. 

There is one astounding mass of 
treasure which the soil of Panama is 
said to conceal and to which this par- 
ticular difficulty of discovery would not 
apply. This is the famous “golden 
Mary.” 

Legend tells of the presence in Old 
Panama of a life-size statue of the 
Virgin Mary, made of solid gold. No 
treasure such as this would have been 
overlooked or forgotten by the priests 
who were its custodians. There is no 
record of the statue’s removal. Indeed, 
the transportation of so large a mass of 
gold would have proved enormously dif- 
ficult for the facilities of the time. Cer- 
tainly this famous statue is not now 
extant. Records of recollections of the 
Church authorities do not disclose its 
fate. Lieutenant Williams is said to 
believe, and he may well be right, that 
this enormous golden treasure still lies 
buried somewhere underneath the pres- 
ent city. Such a solid metallic mass as 
this would be an ideal object for the 
radio treasure finder. 

The quantities of gold accumulated 
by these ancient South Americans are 
astounding. The Inca of Pizarro’s time 


is recorded to have possessed whole 
rooms filled with solid gold, piled higher 
than the height of a man. It is prob- 
able that nowhere else in the world and 
never in the world’s history, until the 
accumulation of the modern gold re- 
serves in the Bank of London and in 
the Treasury at Washington, has so 
vast a quantity of the precious metal 
been gathered in one place as it was in 
the Inca capital four centuries ago. 

As rapidly as they could, the Spanish 
conquerors of Peru collected this gold 
and sent it back to Spain. Up the west 
coast of South America it went by sail- 
ing vessels to Panama. Across the isth- 
mus led one of the famous Caminos 
Reales, or Royal Roads. Over this road 
mule-trains led by slaves and guarded 
by men at arms carried the flood of 
precious metal to the Atlantic and to 
the galleons which ferried it to Spain. 

The city of Old Panama held one of 
the gates through which this golden 
traffic had to flow. 

Who can doubt that the grandees who 
sat at that southern end of the Camino 
Real took toll, as chance might offer, of 
the gold that filtered through their 
hands? And it is this treasure that the 
arm of radio is now reaching out to 
disclose to man. 


How to Operate the Magnaformer 
Following the constructional article in this issue, POPULAR 
RADIO will run in the November number an article giving 
complete operating data on the powerful new Magnaformer 9-8 


Superheterodyne receiver. 


This article will give exact infor- 


mation on the proper voltage and current requirements for 
most efficient service and the best power-packs to use. 


Ty N 
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Many times in the old days, while 
I trudged home after work to save 
carfare, I used to gase enviously at 
the shining cars gliding by me, the 
prosperous men and women within. 
Little did I think that inside of a 
year, I, too, should have my own 
car. a decent bank account, the good 
things of life that make it worth living. 


e e 
\ 


I Thought 8 Was For Others 


Believe It Or Not, Just Twelve Months Ago 
I Was Next Thing To “Down-and-Out” 


DAY I’msole owner of the fastest- 
growing Radio store in town. And 
I’m on good terms with my banker, too 
—not like the old days only a year ago, 
when often I didn’t have one dollar to 
knock against another in my pocket. 
My wife and I live in the snuggest little 
home you ever saw, right in one of the 
best neighborhoods. And to think that 
a year ago I used to dodge the landlady 
when she came to collect the rent for 
the little bedroom I called “home”! 

It all seems like a dream now, as I 
look back over the past twelve short 
months, and think how discouraged I 
was then, at the end of a blind alley.“ 
I thought I never had had a good 
chance in my life, and I thought I never 
would have one. But it was waking up 
that I needed, and here’s the story of 
how I got it. 


WAS a clerk, working at the usual 

miserable salary such jobs pay. 
Somehow I’d never found any way to 
get into a line where I could make good 
money. 

Other fellows seemed to find oppor- 
tunities. But—much as I wanted the 
good things that go with success and a 
decent income—all the really well-paid 
vacancies I ever heard of seemed to be 
out of my line, to call for some kind of 
knowledge I didn’t have. 

And I wanted to get married. A fine 
situation, wasn’t it? Mary would have 
agreed to try it—but it wouldn’t have 
been fair to her. 

Mary had told me, “You can’t get ahead 
where you are. Why don’t you get into an- 
other line of work, somewhere that you can 
advance?“ 

That's fine, Mary,“ I replied, but what 
line? I’ve always got my eyes open for a 
better job, but I never seem to hear of a 
really good job that I can handle.” Mary 
didn't seem to be satisfied with the answer 
but I didn’t know what else to tell her. 


It was on the way home that night that I 


stopped off in the netghborhood drug store, 


where*I overheard a scrap of conversation 
about myself. A few burning words that were 
the cause of the turning point in my lifel 

With a hot flush of shame I turned and 
left the store, and walked rapidly home. So 
that was what my neighbors—the people 
who knew me best—really thought of me! 

“Bargain counter sheik—look how that 
suit fits, one fellow had said in a low voice. 
“Bet he hasn't got a dollar in those pock- 
ets. Oh, it's just Useless Anderson, 
said another. He's got a wish-bone where 
his back-bone ought to be.” 

As I thought over the words in deep hu- 
miliation, a sudden thought made me catch 
my breath. Why had Mary been so dis- 
satisfied with my answer that “I hadn't had 
a chance”? Did Mary secretly think that 
too? And after all, wasn't it true that I had 
a wish-bone where my back-bone ought 
to be? Wasn't that why I never had a 
chance“ to get ahead? It was true, only 
too true—and it had taken this cruel blow 
to my self-esteem to make me see it. 

With a new determination I thumbed the 

ges of a magazine on the table, searching 
or an advertisement that I'd seen many 
times but passed up without thinking, an 
advertisement telling of big opportunities 
for trained men to succeed in the great new 
Radio field. With the advertisement was a 
coupon offering a big free book full of in- 
formation. I sent the coupon in, and ina 
few days received a handsome 64-page book, 
printed in two colors, telling all about the 
opportunities in the radio field and how a 
man can prepare quickly and easily at home 
to take advantage of these opportunities. 
I read the book carefully, and when I fin- 
ished it I made my decision. 


HAT’S happened in the twelve 
months since that day, as I've already 
told you, seems almost like a dream to me 
now. For ten of those twelve months, I're 
had a Radio business of my own! At first, of 
course, I started it as a little proposition on 
the side, under the guidance of the National 
Radio Institute, the outfit that gave me my 
Radio training. It wasn’t long before I was 
getting so much to do in the Radio line that 
I quit my measly little clerical job, and de- 
voted my full time to my Radio business. 
Since that time I've gone right on up, al- 
ways under the watchful guidance of my 
friends at the National Radio Institute. 
They would have given me just as much 
help, too, if I had wanted to follow some 
other line of Radio besides building my own 
retail business—such as broadcasting, man- 


ufacturing, experimenting, sea operating, 
or any one of the score of lines they prepare 
you for. And to think that until that day I 
sent for their eye-opening book, I'd been 
wailing “I never had a chance!“ l 


Now I'm making real money. I drive a 

good-looking car of my own. Mary 
and I don't own the house in full yet, but 
I've made a substantial down payment, and 
I'm not straining myself any to meet the 
installments. 


Here’s a real tip. You may not be as bad 
off as I was. But, think it over—are you 
satisfied? Are you making enough money, 
at work that you like? Would you sign a 
contract to stay where you are now for the 
next ten years, making the same money? 
If not, you'd better be doing something 
about it instead of drifting. 


This new Radio game is a live-wire field 
of golden rewards. The work, in any of the 
20 different lines of Radio, is fascinating, 
absorbing, well-paid. The National Radio 
Institute—oldest and largest Radio home- 
study school in the world—will train you in- 
expensively in your own home to know 
Radio from A to Z and to increase your 
earnings in the Radio field. 


Take another tip—No matter what your 
plans are, no mat ter how much or how little 
you know about Radio—clip the coupon be- 
low and look their free book over. It is filled 
with interesting facts, figures, and photos, 
and the information it will give you is worth 
a few minutes of anybody's time. You will 
pe yourself under no obligation—the 

k is free, and is gladly sent to anyone 
who wants to know about Radio. Just ad- 
dress J. E. Smith, President, National Radio 
Institute, Dept. M-86, Washington, D. C. 


WSS eren sss GSB BS & Ty 


J. E. SMITH, President, 
National Radio Institute, 
Dept. M-86, Washington, D. G. 


B 

1 

B 

B 

: Dear Mr. Smith: 

, Please send me your 64-page free book, printed 
g in two colors, giving all information about the 
g Opportunities in Radio and how I can learn 
g Quickly and easily at home to take advantage of 
7 them. I understand this request places me under 
g no obligation, and that no salesmen will call on me. 
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NEW AERO CIRCUITS 


All apparatus advertised in this magazine has been tested and approved by PorrAR Rapio LABORATORY 


WORTH INVESTIGATING 


The Improved Aero-Dyne 6 and the 
Aero 7 and Aero 4 nre destined to 
be immensely popular this season! 


Here are three new Aero circuits of unusual 
merit. Each is constructed around a set of 
improved Aero Universal Colls—the finest and 
most adaptable inductances ever offered! Learn 
about them NOW if you are Interested in secur- 
ing finest selectivity, greatest range and power. 
truest tone quality and best all-around radio 
reception. 


AERO UNIVERSAL 
TUNED RADIO FREQUENCY KIT 


Especially designed for the Improved Aero- 
Dyne 6. Kit consists of 4 twice-matched units. 
Adaptable to 201-A, 199, 112, and the new 240 
and A. C. Tubes. Tuning range below 200 to 
above 550 meters. 

This kit will make any circuit better in selec- 
tivity, tone and range. Will eliminate losses 
and give the greatest receiving efficiency. 


Code No. U-16 (for .0005 Cond.)....... 15.00 
Code No. U-163 (for .00035 Cond.) p 


AERO SEVEN 
TUNED RADIO FREQUENCY KIT 

Especially designed for the Aero 7. Kit consists 
of 3 twice-matchbed units. Colls are wound on 
Bakelite skeleton forms, assuring a 95% air di- 
electric. Tuning range from below 200 to above 
550 meters. Adaptable to 201-A, 199, 112, and 
the new 240 and A. C. Tubes. 


Code No. U-12 (for .0005 Cond.)...... 312.00 
Code No. U-123 (for 00035 Cond.) $12. 


AERO FOUR KIT 


An exceptionally efficient kit for use in the Aero 
4 and other similar circuits. Consists of one 
Acro Universal Radio Fre eny Transformer 
and one Aero Universal 3-Circuit Tuner. Uses 
201-A, 112, 199 and new A. C. Tubes. 


Code No. U-95 (for .0005 Cond.)....... 00 
Code No. U-953 (for .00035 Cond.)..... 85 00 


A NEW SERVICE 
We have arranged to furnish the home set 
bullder with complete Foundation Units for the 
above named Circuits and for the Chicago Dally 
News 4-Tube Receiver and the Aero Transmitter 
Set, drilled and = engraved on Westinghouse 
Micarta. Detailed blueprints and wiring dia- 
gram for each cireult Included in foundation 
units free. Write for information and prices. 


You should be able to get any of the above 

Aero Coils and parts from your dealer. If 

he should be out of stock order direct from 
the factory. 


AERO PRODUCTS, INC. 
Dept. 104 
1772 Wilson Ave., 


Chicago, Ill. 


The BEGINNER IN RADIO 


CONDUCTED BY ARMSTRONG PERRY 


A Radio Mystery Partly 
Explained 


A SPEAKER at a recent meeting of the 
Institute of Radio Engineers partly ex- 
plained a mystery that has troubled 
many men since Adam. 

He was discussing loudspeakers. He 
told how the distribution of harmonics 
differentiates the various musical instru- 
ments, and how the richness of a tone, 
at its original source or in its reproduc- 
tion, increased in proportion to the 
number of harmonics. Then he made 
this statement: 


The fundamental frequency of a man’s 
voice is of the order of 125 cycles per 
second, and of a woman’s voice 250 cycles. 
In order to reproduce a man’s voice in its 
full richness, the reproducing device must 
handle frequencies only as high as 5,000. 
A woman’s voice has more harmonics, so 
that it would be necessary, in order to re- 
produce her voice with equal richness, to 
handle frequencies up to 7,000. That is 
one reason why it is so hard to understand 
a woman! 


A demonstration was given in which 
a loudspeaker reproduced speech with 


harmonics eliminated, in increasing 
numbers. first at the lower frequencies 
and then at the higher frequencies. It 
amused the audience by showing what 
is the matter with certain types of loud- 
speakers with which radio broadcast lis- 
teners are familiar. 


* * 


Hints for Stringing Your 
Aerial 

A NEw halyard is likely to kink unless 
the tendency is removed before the cord 
is rove through the pulley. Straighten 
out the whole length of the cord, place it 
around a tree and have two husky men 
pull as hard as they can on the ends for 
five minutes or more. This will stretch 
the cord and remove the tendency to 
kink. It is standard practice among men 
who put up halyards on flagstaffs and 
aerial masts. 

To carry the end of halyard up a tree, 
tie it to the belt far enough to the rear 
so that it will not interfere with climb- 
ing. Go up a ladder as far as possible, 


> 


TEAMWORK MAKES BETTER ANTENNAS 
Taking the kinks out of a halyard requires muscle, as this picture 
Shows, but it is important that every part of the antenna have the 
necessary tautness. 
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NEN FORMICA KIT PANELS! 


J 


* 


A JOB FOR A HUMAN FLY” 
Rigging antennas in such places as this 
requires a sure foot and plenty of nerve. 
Don’t try to undertake it unless you know 

your “limbs.” 


then shinny up a limb as high as safety 
will permit. Attach a pulley, put the 
end of the halyard through it, and run 
the cord through until a man on the 
ground has both ends secured. 

Men who make a business of this 
kind of work usually are insured for 
$10,000 or more. The laws in some 
states make the owner of the property 
responsible for accidents to workers, 
even though the accident may be due to 
carelessness on the part of the worker. 
Therefore, workers should not be em- 
ployed unless they are covered by in- 
surance that relieves the property 
owner from his responsibility for any 
accidents that might occur. 

Chmbing always is subject to some 
dangers, so—safety first! 


* * 


A Simple Set for Code 
Practice 


J. W. S., of Alabama, asks how to 
build an inexpensive receiver for learn- 
ing code with a view to becoming a 
commercial operator. 

Such a set may be built on a cigar 
box cover with the following parts: 

3-coil mounting with honeycomb 
coils for the desired wavelengths; 

.001 mfd. variable condenser; 

Rheostat; 
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Formica panels; handsomely printed in Gold to enable home set build- 
ers to construct radio sets of fine appearance—have been prepared and 
are now available for the following popular kits: 


Magnaformer: 


Front Panel, 7 x 26 x 3/16”, Black Polished; Deco- 


rated in Gold; Sub-Panel, 8 x 25 x 3/16”, Black Polished; Drilled. 


Tyrman: 


Front Panel, 7 x 26 x 3/16“, Dull Walnut; Decorated in 


Gold; Sub-Panel Ivory, 7 x 26 x 3/16”; Drilled. 


Camfield Nine: Front Panel, 7 x 30 x 3/16”, Black Polished; Deco- 
rated in Gold; Drilled; Sub-Panel, 10 x 29 x 3/16”, Black Polished ; 


Drilled. 
World’s Record Super Ten: 


Front Panel, 7 x 26 Xx 3/16“, Black 


Polished; Decorated in Gold; Drilled; Sub-Panel, 10 x 25 x 3/16”, 


Black Polished; Drilled. 


Karas (NEW): Front Panel, 7 x 24 x 3/6”, Black Polished; Deco- 
rated in Gold; Drilled; Sub-Panel, 9 x 23 x 3/16”, Black Polished; 


Drilled. 


Other kits include Madison-Moore One Spot, 


» Mellow-Heald Super- 


heterodyne, World's Record Super Nine, Victoreen (one and two- dial), 
H. F. L. Nine- in-Line Front and Sub-Panels, Aerodyne, St. James and 


Infradyne. 


THE FORMICA INSULATION COMPANY 
4641 Spring Grove Ave., Cincinnati, Ohio 


Formica Panels are 
sold by leading job- 
bers everywhere. 


FOR RADIO DEALERS ONLY 


ROCK BOTTOM 


PRICES 
on everything in Radio 


Only the newest and latest (1927- 


1928) radio goods; no obsolete 
products; no “seconds” or sub- 
standards. All goods of tested and 


proved quality and established rep- 


utation—absolutely guaranteed. 


Get This Wonderful 
New Price Guide 


Compare its 
money-saving val- 
ues. Test our “Min- 
ute-Man” shipping 
service with a trial 
Rush order. Write 
NOW for your copy 
of Harry Alter’s 
new “Radio Book.” 


The harry Alter Co. 


1766 Michigan Avenue 
CHICAGO 


— . ——— 


ORMICA 


Formica has a com- 
plete service on in 
sulating parts for man- 
ufacturers. 


Announcing 


finer reception—through a 
finer audio transformer 


MODERN 


TYPE M 


new standard of perfection in audio 
5 High inductance, perfect 
proportioning, and liberal core sizes give 
0 8 amplification as low as 30 cycles 
and eliminate high harmonics. Satisfac- 
tory performance is guaranteed. Install 
Type M in your set. 


First and second stage $8.50 each; 1 
pull 510.00 each; Output 58.00 each 


If your dealer cannot supply 
you order direct by mail 


THE MODERN ELECTRIC MFG. CO. 
Toledo, Ohio 
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RADIO’S 


Greatest Triumph 


F 
Size: 26” high; 12” wide; 27” long (overall) 


THE MELODY SHIP 


You ean put these ship model 
loud speakers together in a 
few hours of pleasant pastime 


You need not know anything about ship 
building or loud speakers to assemble one 
of these models. ie a matter of fact if you 
have never seen a ship you can put the ship 
modei loud speaker together in a few hours 
by following our diagrams and instruction 
sheet which is so written that a school bo 
can understand it. All you need is a small 
hammer. The parts are numbered on the 
diagram to make the process even more 
simple. As long as you can understand 
such instructions as these (actually taken 
from assembling chart that is included 
with ev model) you cannot fall: Take 
No. 57, place it in front end of No. 56 and 
tap enny with hammer. Next take No. 
58 and place it up against No. 57 and tap 
with hammer to Dring it into place.” 


Easy? Nothing simpler. The instructions 
are just like that from the inning to 
end. Do this and that—and before you 
realize it a beautiful model has grown 
before your eyes. 


The MELODY SHIP is made entirely of 
wood. A positive free edge cone speaker with 
a unit of the electro magnet type, powerful 
enough to operate a 72-inch cone, is at- 
tached to the main-mast. This insures 
splendid service and ample volume with no 

istortion. 


The loud speaker is made in the shape of 
a sail and does not alter or change the ap- 
pearance of the ship in any way. The salts 
are artistically painted with the various 
designs and figures of the period repre- 
sented by the models. 


The tone of this loud speaker is far supe- 
rior to any cone of its size on the market 
today. This is made possible by our pat- 
ented melody sail. 


Write for our beautiful illustrated cat- 
alog. 


Fill in the coupon below and we will act 
upon it immediately. 


MINIATURE SHIP MODELS 
3818-20-22-24 Baring Street 
Philadelphia, Pa. 


Canadian Branch: 1485 Bleury St., Montreal, Canada 


MINIATURE SHIP MODELS, DEPT. W 
3818-20-22-24 Baring St., Phila., Pa. 


Please send me the complete parts, for the 
loud speaker ship model cut to fit, and ready 
to assemble for the La Pinta as shown above. 
I will pay postman $12.50 plus postage (a few 
cents). 

PLEASE PRINT NAME AND ADDRESS 
PLAINLY 
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Vleet 


A RECEIVER THAT YOU CAN PACK IN YOUR GRIP 
By changing the honeycomb coils (shown in the center of the picture) 
it is possible to tune all the way from the broadcast range to the 

longer waves of the commercial transmitters. 


Grid-leak and condenser; 

Valve and socket; 

Phones; 

“A” and “B” batteries. 

It may be made even more simple 
by using a single honeycomb coil and 
mounting. A 1500-turn coil, shunted by 
a .001 variable condenser, will tune 
from 14,500 to 26,500 meters and bring 
in many of the high-power commercial 
stations. In shunt or in series it will 
bring in enough stations to provide 
plenty of practice. 

These stations will give a beginner 
excellent code practice. Some of them 
use high-speed automatic sending ap- 
paratus, but there are always some on 
the air sending by hand at slow speed. 
Often each word is repeated. Under 
favorable conditions foreign stations are 
received on one tube with a set of this 
kind. 

A simple and efficient circuit to use 
is the time-honored De Forest ultra- 
audion. Tracing this from the aerial 
downward, the connections are as fol- 
lows: 

Aerial to coil and grid-leak; 

Grid-leak to grid; 

Other end of coil to plate, phones 
and stator of variable condenser; 

Rotor of condenser to negative ter- 
minal of “B” battery. negative termi- 
nal of A“ battery, and ground. 

The positive terminal of the A“ bat- 
tery connects with the rheostat, and 
the other end of the rheostat with the 
filament. The negative terminal of the 
“A” battery connects with the remain- 
ing filament terminal. -The final con- 
nection, made after all others are 
checked up and found correct. is be- 
tween the positive terminal of the “B” 
battery—which is the danger spot in 
all hook-ups—and the phones. 

Only two double binding posts are 
needed and these can be eliminated by 
using other connectors. The tips of the 
phone cords can be attached directly to 
the plate terminal of the tube socket 
and to the positive terminal of the “B” 
battery if tips or terminals are pro- 
vided with clips. 

This set has several advantages. Coils 


of any size can be plugged in. A 600- 
turn coil will bring in the American 
end of the transatlantic radio tele- 
phone conversations, which may be in- 
teresting because of the novelty of the 
new service, although otherwise they 
are as deadly dull as all other one-sided 
conversations. A 100-turn coil brings in 
the ship-to-shore and ship-to-ship traf- 
fic. A 50-turn coil tunes to the broad- 
casting wavelength, but a condenser of 
lower capacity is needed to make the 
music and voices distinct. 

This outfit may be built for $25.00 
or less. Any type of receiving valve 
can be used. With low-voltage valves 
and small dry batteries. it is light and 
easy to carry in a grip. A short length 
of wire put up in any convenient place 
usually is enough of an aerial to bring 
in the high-power commercial stations. 


* * 


A Unique Circuit Building 
Contest“ 


A circuit building contest was con- 
ducted at a recent gathering of the 
American Radio Relay League and 
caused much merriment. Try it at one 
of your social gatherings. 

Each contestant was given a sheet of 
paper. mimeographed, with spaces at 
the top for his name and call letters. 
Then followed these directions: 


Draw as many diagrams as possible 
from the apparatus listed below. No 
single piece of apparatus may be used 
more than once in any. one circuit, but 
any one piece of apparatus may be used 
in any number of different circuits. 
Each diagram must be in working con- 
dition, and each must be labeled. 


1 antenna 
1 ground 
3 receiving tubes 
3 rheostats 
1 6-volt “A” battery 
1 pair of phones 
1 “B” battery, variable to 90 volts 
2 .0005 mfd. variable condensers 
4 air core receiving coils 
2 low-frequency transformers 
2 sockets 
2 high-frequency chokes 
1 grid-leak and condenser 
Radio apparatus was given as prizes. 
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All Electric Radio 
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Tubes - Single Control 


1 plug this Randolph Radio into the electrie light socket 


and tune in. A powerful, selective radio that gives dependable 
coast to coast reception. No batteries, chargers, eliminators, acids or 
| liquids. Here is complete radio satisfaction whenever you want it. The easy tuning 
with one control brings on all stations. Illuminated drum allows you to operate the 
radio in the dark and has space for logging stations. Every detail of the Randolph is 
modern and perfected—it is the utmost in radio—unsurpassed regardless of price. It is 
this wonderful radio that you test and try for 30 days FREE before you buy. Listen to 
itin your own home. When it convinces you by actual performance it is the ideal radio— 
the one you have always hoped for—you can buy it direct at factory prices. Be sure 


you write for free descriptive literature today. 


Beautiful Ampliphonic Console 


Illustrated here is one of 
the beautiful Randolph 
Seven Console Models— 
made of the finest care- 
fully selected heavy solid 
walnut, hand-rubbedand 
with burlfinish. Has 
built-in genuine large 
cone speaker that com- 
pares with any on the 
market. Assures unlimi- 
ted reception of high 
notes and low notes clear 
as a bell. Completely 
electric—uses no bat- 
teries ot any kind. Be 
sure you send for fully 
illustrated, full color 
folder giving complete 
details. 


Genuine Walnut Cabinets 


The finest of heavy, genuine, solid burl 
finish walnut is used in the making of all 
Randolph cabinets. No picture can do 
them justice. You must see them to 
appreciate them. 


6-Tube Radio 


New, modern, single-control, six-tube — — = 
radio. Do not compare this set with old- & M E pe, 
style, 2-dial,6-tube sets selling for about N 
thesame price. The Randolph 1928 Senior 
Six has also been tested and approved by 
the leading radio engineers. Comes in 
beautiful solid walnut cabinet of hand- 
rubbed finish. Single control. Illum- 
inated drum with space for logging. Ab- 
solutely dependable and very selective, 
Send for 30 days freetrial. You 
test it before you buy. 


ai A Ae Pe 


i i 
| Randolph Radio Corporation i 
! 711 West Lake Street, Dept. 116 1 
i Chicago, Illinois 1 
J Send me full particulars about the RANDOLPH Six and 1 
i Seven -Tube Electric and Battery Table and Console Sets J 
ENN with details of your 30 Day FREE Trial Offer. J 
Be wo i 
“owe ; i 
N 
CO J K Adine ] ¾X”Aꝛl eee - 
s j 
| PPP CCC 
RANDOLPH RADIO CORPORATION ! °°" 
ere if interested in ents proposition. 4 
| 718 West Lake Street Dept.116 Chicago, III 11 
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B it A 


PERFECT F D RESISTOR 


Unaffected bytemperature, 
moisture or atmospheric 
changes. Does not age 

orchangein resistance. 


A solid-molded fixed re- 

sistor, baked under high 
pressure, and accurately 
calibrated. Can be soldered 


without affecting accuracy. 


Two Remarkable 


Radio Resistors 


Bradleyunit-A is an outstanding 
success! It is a fixed resistor for 
radio circuits of all kinds, and has 
a capacity of 2 watts. It is rugged 
and can be soldered easily, with- 
out affecting the rating of the unit. 


Bradleyohm-E is widely used by 
manufacturers of B-Eliminators for 
plate voltage control. Its temark- 
ably wide, noiseless range, accom- 
plished with two columns of 
graphite discs, accounts for its 
tremendous popularity. 


Use Allen-Bradley resistors in 
your own hook-ups for superlative 
results. Follow the example of 
prominent radio manufacturers. 


They know! 


Bradleyohm-E is available in several ranges 
and ratings. Sold in distinctive checkered 
cartons. Ask your dealer for Bradleyohm-E 


Qllen- Bradley Co. 


276 Greenfield Ave. Milwaukee, Wis. 


Coils for the Home-Built Set 


Oxp-timers recall several types of 
inductance coils, each of which was in 
vogue for a season. 

Straight wound coils were the first; 


they were simple to wind, and oatmeal ` 


boxes or cardboard tubes for forms 
were available everywhere. Longer 
waves began to be used for long- 
distance commercial services and the 
straight wound coils lengthened to as 
much as three or four feet. Some- 
times the wire was wound one layer 
over another to make the coils shorter, 
but such bank winding introduced ef- 
fects that some experimenters found 
undesirable. 

The honeycomb coil created quite a 
furor. Its turns are put on in layers 
but they are well spaced and adjacent 
turns cross each other at angles that 
reduce the undesirable capacity between 
turns to low values. A 1500-turn honey- 
comb coil, which tunes up to 26,500 
meters, is only about 41% inches in 
diameter and all sizes are made of the 
uniform width of about one inch. 

The radio amateurs were forced down 
to the 200-meter band with their traffic, 
and honeycomb coils lost some of their 
popularity because they were less ef- 


ficient on these lower wavelengths. 


Straight wound coils for the 200-meter 
band were made to resemble the honey- 
combs. Spiderweb, basket-weave and 
similar light, flat coils were developed. 

Still more recently, the manufactur- 
ers of radio apparatus started the “low 
loss” propaganda, which applied to coils, 
condensers and about everything that 
went into the set. There was one good 
idea and a lot of bunk in this hobby, 
which was ridden nearly to death. It 
is desirable to be rid of losses, but in 
some of the “low loss” coils a very 
small amount of dielectric resistance 
was eliminated by winding the coils 
“on air” while a much greater wire re- 
sistance was added in order to make 
the coils retain their shape without a 
supporting form or core. 

These mistakes in coil design may 
have resulted from a previous error— 


AN EFFICIENT PLUG-IN COIL 
AND MOUNTING 
This type of coil is practical, efficient and 
substantial. It is obtainable in three or 
jour sizes for covering the wavebands be- 
tween 30 and 600 meters. 


the idea that metal end plates were 
necessary in low-loss condensers. Radio 
engineers have shown that dielectric 
losses at high frequencies in coils or 
condensers can be made smaller than 
the losses caused by any known method 
of eliminating the dielectric. It all de- 
pends on good design and good di- 
electric. 

The length and size of the wire in an 
inductance coil are the principal fac- 
tors in determining its resistance. A 
circular coil has more inductance for 
a given length of wire than a coil of 
any other shape. Up to a certain point, 
resistance is reduced by increasing the 
size of the wire, but if the wire is too 
large the resistance is increased. No 
sizes of wire can be specified for all 
frequencies because the resistance de- 
pends to some extent on the frequency, 
or wavelength, received. 

The most efficient coil for use in a 
broadcast receiver is said by many ex- 
perts to be one wound on a cylinder 
of cardboard, pure bakelite or other 


HONEYCOMB AND BASKET-WEAVE COILS 
The honeycomb coil at the left is capable of tuning up to 20,000 


meters. 
long. 


The same coil if wound as a solenoid would be several feet 
The coil at the right is one of the “low-loss” type, whick 


uses no solid support in its make-up other than the wire itself. 
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WELNESS The Carborundum 
GRID-LEAK 
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LIP a Carborundum Grid-Leak into your set and you will notice 
an improved reception instantly. 


— 


Carborundum Grid-Leaks are quiet. They are dense solid rods of Car- 


borundum that provide for an uninterrupted flow of current. 


No chance for the creation of minute noisy arcs—no glass tube. They 
can’t disintegrate. They are unbreakable. 


All standard values, both Grid-Leaks and Fixed Resistors. dus 


your dealer 
The Grid-Leaks are tested for values at 5 volts—the Resistors at 90 volts. 


or direct 


No.77 Carborundum Grid-Leaks, values 0.25, 0.50, 1 to 10 Megohms, each 
No. 79 Carborundum Resistors, values 2500 and 5000 Ohms, each 


$0.50 
1.00 


No. 79 Carborundum Fixed Resistors, values 12,000, 25,000,50 000, 75 000 and 100, 000 Ohms, ea., 75 
Y 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 
CANADIAN CARBORUNDUM CO., LTD., NIAGARA FALLS, ONT. 


Sales Offices and Warehouses in 
New York, Chicago, Boston, Philadelphia, Cleveland, Detroit, Cincinnati, Pittsburgh, Milwaukee, Grand Rapids 


Company 
Niagara Falls. N.Y. 


The Carborundum Co., Lid., Manchester, Eng. 


Deutsche Carborundum Werke, Dusseldorf, Ger. 


Cartnrundum fe the Registerel Trade Name used by The Carborundum Company for Niti- 
cun Cariide, This Tretie Mark le the exclusive property uf The Carborunium Company. 


g ononomomomomononos 


A NEW A. C. 


Described in the 
December POPULAR RADIO 


Here is an article, fresh 
from the Laboratory, de- 
scribing in detail the con- 
struction of a 6-tube AC 
Superheterodyne Pack for 
use with the LC-28 Uni- 
pac. Itis AC throughout 
and amazingly simple to 
build. No serious fan can 
afford to miss this issue of 
POPULAR RADIO. 


$3.00 sent to the Subscrip- 


tion Department guaran- 


each new issue. 


SOMOWBOWOWUMIONOWMONOWMONUCALONOWMOMIONWONOWOMONONOMONONOMONOO 


POPULAR RADIO, INC. 


SUPERHETERODYNE 3 | 


tees the safe arrival of 


Quick and easy tuning—more volume, clearness, 
` anols, with an X-L VARIO DENSER in your 
circuit. 


Specified ánd endorsed by foremost radio de- 
signers in all latest and best hook-ups. 

MODEL “N”—Micrometer adjustment easily 
made. assures exact oscillation control in all 
tuned radio frequency circuits. Neutrodyne, Rob- 
erts 2-tube, Browning-Drake, Silver's Knockout. 
Capacity range, 1.8 to 20 Mfd. Price, $1.00. 


MODEL *“G”—Obtains the proper grid capacity 
on Cockaday circuits. filter and {intermediate 
frequency tuning in superheterodyne and posi- 
tivo grid bilas in all sets. Capacity range, 
Model G-1, .00002 to .0001 Mfd. Model G-5, 
.0001 to .0005 Mfd. Model G-10. .0002 to .001 
Mfd. Price, each, with grid clips, $1.50. 


X-L PUSH POST—Push it down 
with your thumb, Insert wire, re- 
move pressure, wire is firmly held. 
Vibrations will not loosen, releases 
instantly. A push post that excels 
in appearance, action, service and 
conrenience. Price, each, 

PUSH POST PANEL—7 push posts 
mounted on black Insulating panel 
with permanent white markings. 
Soldering lugs, raising bushings, 
screws for mounting, etc., in box 
complete. Price, 80. 


X-L Push Pest Panel 


FREE—New, up-to-date book of wiring diagrams 
showing use of X-L units in the new LOFTIN 

WHITE constant coupled radio frequency èir- 
cuit, and in other popular hook-ups. Write today. 


OO In His 
Spare 
Hours 
That’s the record of Member Lyle Follick, 
Lansing, Mich. Member Werner Eichler, 
Rochester, N, V., writes, “I have made over 
$50 a week in my Spare time.’ 
With its proven money making plans, advice, 
co-operation in furnishing parts at wholesale 
and training, the Radio Association of Amer- 
ica is helping its members start radio stores, 
secure better positions, increase their salaries, 
earn $3 an hour upwards in spare time build- 
ing sets and serving as radio ‘‘doctors.” 
Join the Association without delay, because 
we have a plan whereby your membership 
may not—need not—cost you a cent. Only 
imited number of these memberships are 
acceptable. Write before it’s too late. 


RADIO ASSOCIATION OF AMERICA 
Dest. PR 10-4513 Ravenswood Ave., Chicago 


Send me your book and details of your Special 
Membership Plan. 


Nmewee „„ eT rr ee 


: 
: 


119 West 57th Street, New York, N. Y. Address cases 3 a neawaseies 


XLRadio Laboratories 


2422 Lincoln Ave., Chicago, III. 
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Like An Air-Cooled 
Engine! 


TRUVOLT 


An All-Wire Variable 
Voltage Control 


Truvolt, a wire variable high 
resistance of special mechani- 
cal construction, is air-cooled 
on the same principle as air- 
cooled engines. ‘This results 
in a greater radiation area and 
adapts it especially for B-Elimi- 
nators and power devices. 


l. 
2. 
3. 


Made entirely of wire; 
permanently accurate and 
lasts indefinitely. 


Permits potentiometer 
control; positive metallic 
contact at all times. 


Nichrome wire resistance 
—very low temperature 
coefficient. Wound on an 
asbestos-covered enamel 
core. 


Ohms Milliamperes 
Type Resistance urrent 

1-5 0 to 500 224 
T-10 Oto 1,000 153 
1-20 Oto 2,000 112 
T-50 0 to 5,000 71 
1-100 0 to 10,000 50 
T-200 0 to 20,000 35 
T-250 0 to 25,000 32 

0 to 50,000 . 


Eight stock types with resist- 
ances up to 50,000 ohms. All 
rated at 25 watts. 


List $3.50 each 


Also full line of fixed wire re- 
sistances. 


Write for FREE circular 


“This Is An 


Eliminator Year” 


IN 
ELECTRAD 


Dept. 18, 175 Varick Street 
New York, N. Y. 


good dielectric, with its length about 
equal to its diameter. The preferred 
sizes of wire are 20 to 26. Such coils 
have been found, in laboratory tests, 
to have only about half the resistance 
of some alleged “low loss” coils with no 
dielectric. The effect of the dielectric 
has been tested by removing the card- 
board or bakelite tubes and in some 
cases the change in resistance could 
hardly be measured even by the most 
sensitive instruments. 

Those who use plug-in coils, in order 
to facilitate changes of wavelengths, 
should not expect as high efficiency as 
can be secured by well-made soldered 
connections, but if the plug-in connec- 
tions are kept bright and the contact 
tight, the difference may be so slight 
that the ear of the operator will not 
detect it. 

It is natural to want to be up to date 
and have the latest types of apparatus, 
but there is fun in winding hay wire 
on an oatmeal box to make a coil while 


waiting for money to buy something 


better. Some of today’s experts and 
millionaires were doing it only a few 
years ago. All the older types of coils 
are as efficient now as they ever were 
and there is good experience in making 
and testing them. There are radio sta- 
tions on all wavebands from less than 
5 meters to more than 20,000 meters, 
and even a crude set will bring in some 
of them if the fundamental principles 
of radio are followed. 
— — 


Around the Dial 
By FRANK ROMANO 

(When everyone carries his own port- 
able broadcasting set) 


dog, come on, seven—it’s the best 
bargain of the day, Madam, shall I— 
and a quarter’s worth of liverwurst, my, 
how I like liverwurst—No, she did not 
shoot to kill—But your honor, I was 
only doing a hundred and eighty miles 
per hour—did you see that? Why, I 
never saw the man in my /ife—und he 
set: ‘You make a pet on dot horse, 
und I set: ‘Shoosh, how couldt I make 
a pet, I’m not a champermate — 
Gentlemen!!!!_ Remember you are 
gentlemen—oh, tell them we're not 
home—How much? Two dollars? Why, 
I can get the very same quality at 
Dinkelspiel’s for a dollar ninety-eight— 
yeh, I saw it in Poputar Rapio—Oh, 
Sadi-e-e-e-e-e-e, come in der house once, 
tell der mens to vait—O, solo, mio-0-0-0 
—Poiper-poiper, Mister? Wuxtree pre- 
paw!—Thanks, I shall—here he comes 
now—when he gits up under dis post, 
sap him wid de pipe, now—oh, say, cul, 
turn off y’er set, it's on—all right, you 
bet—Good morning, Harry, how—.”’ 
FRANK ROMANO 


* * 


Rapio is described by United States 
Senator Dill of Washington as “one-way 
mass communication.“ 


All apparatus advertised in this magazine has been tested and approved by POPUL approved by Porulun RADIO LABORATORY _ ee 


for A. C. Sets 


with the ym Televocal 


5 use Televocal T. C. 112 and 
C. 171 Power Tubes. Now made 
pA an oxide-coated filament, current 
consumption is reduced from 14 
to % amperes. 
Televocal Tubes are made in 
all standard types 


TELEVOCAL CORP'N, 
Televocal Building, 
Dept. F-1 588 12th St. 
West New York, N. J. 


AA M49 


m 
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Vitreous Enamel 


Resistors 


1⁄ SIZE 


These Resistors are wire-wound 
and coated with a vitreous enamel 
which protects the wire from me- 
chanical injury and oxidation. 

This hard, glassy enamel has the 
same rate of expansion as the pro- 
celain tube and the resistance wire 
that is wound on it. Consequent 
the Resistor may be operated at hig 
temperatures without damaging it. 


These Resistors are guaranteed 
permanently accurate within 5 per 
cent. of rated value. 

Resistors from 750 to 20,000 ohms, 
two ypas 2” long, dissipating 
watts, 4” long, dissipating 40 wa 


In Canada: Carter Radio Co., Ltd., Toronto 


Offices in principal cities 
of the world 
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What Radio Is Doing for 
Aspiring Musicians 

Rapio is doing a tremendous service 
to young and aspiring musicians; it is 
“discovering” future stars, no matter 
how humble their environment, in great 
numbers. From the depths of the un- 
known they are being dug out, given 
hearings and boosted faster than through 
any other medium. 

For example, take Jane Upperman. 

Miss Upperman was unknown save 
in the little Kentucky town in which 
she lived and where she sang in a little 
church choir. She is tall, blonde, im- 
posing, of splendid stage appearance. 
And she can sing, too. But for a long 
time it looked as if nobody in the out- 
side world would ever know of her. 
Then WSAI, at Cincinnati, discovered“ 
her, took her into their studio as their 
protégé and had her voice registered 
over the air. So her fame has spread. 
Now she is under the training of one of 
the best vocal masters in New York 
City, and he has been so impressed with 
the possibilities of her beautiful colora- 
tura voice that he has undertaken to 
teach her without pay and also to finance 
her training in Europe. 

WCCO, at Minneapolis-St. Paul, also 
boasts a find' in Howard Melaney, 
who has just quit shoveling coal on a 
Northern Pacific locomotive running 
between Glendive and Forsythe, Mon- 
tana. He is a tenor of such promise 
that the WCCO announcers speak of 
him as “The Mountain McCormack.” 
He has always enjoyed singing, but up 
to a short time ago he had no training 
other than what he could give himself 
and what he could get in the church 
choirs that he joined from time to time. 
It took about all he could earn on his 
railroad job to support his mother, his 
younger brother, a sister and himself. 
Through many a small economy he 
scraped together enough money to buy 
a phonograph and records of his favorite 
tenors. During the evenings he could 
spend at home he played these records 
over and over again, so that he might 
study the voices and their technique and 
so improve his own voice. 

“Then,” as they say at WCCO, “one 
day last winter he burst in on us.” 

That very evening Melaney was sing- 
ing before the microphone. During the 
next week hundreds of applause letters 
swept into the office with requests for 
“more from Melaney.” 

But the fireman had to keep on his 
job for a while. He stoked the furnace 
on his favorite engine, singing at inter- 
vals from WCCO. But his name spread 
fast, and before long he found his time 
mostly taken up with calls for concerts 
and theatrical performances. And it was 
his income from these that finally made 
it possible for him to give up his rail- 
road job and study music in earnest. 

—RAYMOND HENDERSON 
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Why all this stuff 


for an aerial 


< 
N 77 


when all 
you need 


is this ~? 


The trouble and expense of erecting an outdoor an- 
tenna are now absolutely unnecessary. The Dubilier 
Light Socket Aerial has taken the place of loose wires, 
crazy poles, lightning arresters and all the other ac- 
cessories of an old-fashioned antenna. Full volume 
is guaranteed. So is clarity and distance. You'll find, too, that this remarkable 
device greatly reduces both static and interference. Convince yourself without 
risk—all dealers sell the Dubilier Light Socket Aerial on a 5-day money-back basis. 


Price $1.50 


| The Accurate 
lic: i Dubilier Metaleak 
I~“ Don’t underestimate the import- 
ance of accurate and quiet tubu- 


350BA3 


lar leaks in the performance of You'll like the new 
your receiver. Metaleak is R 8 
smaller than most, but inter- Dubilier Micadon 
changeable or any standard A h d idea 
mounting. resistances — new shape and moulde 
Approved Blocks 40c to 65c. Bakelite case have made the 


for Power Units 
If you’re building an 
A-B-C eliminator, in- 
sist on the high factor 


“Standard Fixed Condenser 
of Radio” a better and bet- 
ter-looking Micadon. Fully 
protected from injury and 


DUBILIER CONDENSER 


of safety found only in CORPORATION outside capacity. Terminals 
the approved Dubilier adapted to screwed or 
condenser blocks. Ray- 4377 Bronx Blvd. New York soldered connections. 


theon and all standard 
circuits provided for. 


Prices 45c to $1.50 


Dubilier condensers 
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NO RADIO UNIT 
IS ANY BETTER V 
THAN ITS COIL j 


The performance of Battery Elimi- 
nators, Audio Transformers, Loud 
Speakers, and all other Radio Units is 
in exact ratio to the efficiency of their 
windings. It’s the Coil that does the 
work! 

Nearly all leaders in radio and radio 
arts use Dudlo Coils because they 
now their superiority. 


DLO 


Dudlo Manufacturing Corporation 
FORT WAYNE, INDIANA 
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The obverse of the medal; the original 
is two-and-one-half inches in diameter. 
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The reverse; the name of each recipient 
will be engraved in the space provided. 


The Popular Radio Medal 


for Conspicuous Service 


O every radio amatcur, to every ama- 

teur experimenter and broadcast lis- 
tener, who is instrumental in alleviating 
human suffering or saving human life, 
directly through the medium of radio, rec- 
ognition will hereafter be extended in the 
form of a medal that shall be known as 
“The Popular Radio Medal for Conspicu- 
ous Service.” This medal is unique within 
the realms of radio, in that it shall be 
awarded not for scientific achievement or 
invention, but for service to humanity. 


To insure a fair and unbiased consideration of 
all claims, a Committee of Awards has been ap- 
pointed that includes five distinguished citizens 
of international fame. To assist this Committee 
of Awards, an Advisory Committee has been ap- 
pointed that numbers among its members some 
of the most eminent citizens of the United States, 
including representatives of many of our most 
distinguished institutions. 

The conditions under which the medal will be 
awarded are here specified: 


1. The medal shall be known as the Popular 
Radio Medal for Conspicuous Service. 


2. The medal shall be awarded, without discrimi- 
nation as to sex, age, race, nationality, color or 
creed, to those radio amateurs, radio experi- 
menters, broadcast listeners and other non- 
professionals through whose prompt and effi- 
cient action radio is utilized to rform an 
essential part in the alleviation of human suf- 
fering or in the saving of human life within 
the territorial confines of the United States and 
its possessions, or in the waters thereof. 


3. The medal shall be awarded by a Committee 
of Awards that shall not exceed five in num- 
ber. No member of this Committee shall be 
an employee, officer or stockholder of POPULAR 
Rapio, INC., nor shall any such employee, 
officer or stockholder have a vote in the de- 
liberations of the Committee. ` 


4. An Advisory Committee, which shall co-operate 
with the Committee of Awards and which shall 
be particularly charged with the responsibility 
of making recommendations for awards of this 
medal, shall be made up of men and women 
who, because of their interest in the public wel- 
fare or because of their connection with insti- 
tutions that are consecrated to public service, 
are in positions to bring to the attention of the 
Committee of Awards the exploits of candidates 
who are within their own special fields of 
activity. 


5. The medal will be awarded for services ren- 
dered since Armistice Day, November 11, 1918. 


6. Recommendations for awards may be submitted 
to the Committee of Awards at any time and 
by any person. Every recommendation must 
contain the full name and address of the candi- 
date, together with a detailed account of the 
accomplishment on which the proposed award 
is based, and must be accompanied by corrob- 
oratory evidence from persons who have first- 
hand knowledge of the circumstances and 
whose statements may be verified to the satis- 
faction of the Committee of Awards. 


7. The medal will be awarded to as many indi- 
viduals as qualify for it and at such times as 
the Committee of Awards may authorize. 


8. All considerations not specified herein shall be 
len 4 the discretion of the Committee of 
wards. 


All communications to the Committee of Awards 
may be addressed to— 


The Secretary of the Committee of Awards, Poru- 
LAR RabIO Medal for Conspicuous Service, 119 
West 57th Street, New York. 


The Committee of Awards 


Hmam Percy Maxim, President of the American 
Radio Relay League. 
E. F. W. ALEXANDERSON, Chief Consulting Engi- 
neer of the Radio Corporation of America. 
Mayor GENERAL CHARLES McK. SALIZMAN, Chief 
Signal Officer of the Army. 

Reag Ab MIL W. A. Morrett, Chief of the Bu- 
reau of Aeronautics, U. S. Navy. 

Dr. Jonn H. FINLEY, publicist and journalist. 
5 Dr. E. E. Free, 119 West Sith 
Street, New York. 


Advisory Committee 


SENATOR James W. WADSWORTH, JR., of New York. 

Hon. JoHN BaRTtoN PAYNE, Chairman, American 
Red Cross. 

Aol. pH LEWISOHN, publicist. 

Jupce Ben S. Linosay, late of the Juvenile and 
Family Court, Denver, Col. 

Dr. J. MCKEEN Carter, Past President, American 
Association for the Advancement of Science. 

Dr. J. H. Deriincer, Past President, Institute of 
Radio Engineers. 

FARLEY Oscoop, Past President, American Institute 
of Electrical Engineers. 

C. E. Grunsky, Past President, American Society 
of Civil Engineers. 

Dr. Dayton C. Muer, President, The Americas 
Physical Society. 

W. L. Assott, President, The American Society of 
Mechanical Engineers. 

W. J. HorLAN D, President, Carnegie Hero Fund 
Commission. 

Georce K. Burcess, Director, Bureau of Standards. 

Col IN H. Livincstone, Past President, Boy Scouts 
of America. 

Danie C. Band, Chairman, National Court of 
Honor, Boy Scouts of America. 

Miss SaRAH Louise ARNOLD, President, Girl Scouts. 

Dr. W. D. Haccaro, President, American Medical 
Association. 

K. A. Bicker, President, United Press Association. 

MESE Cooper, General Manager, The Associated 

ress. 

H. P. Davis, Vice-President, Westinghouse Electric 
& Manufacturing Company. 

Dr. VerRNoN KELLocG, General Secretary, National 
Rescarch Council. 

Jesse LyncH Wriiiiams, Past President, Authors 
League of America. 

Proressor Georce B. Pecram, Dean of the Faculty 
of Applied Science, Columbia University. 
Proressor H. H. SHELDON, Professor of Physics 

New York University. 

WM. HAWLEY ATWELL, Grand Exalted Ruler, 
Order of Elks. ; 
Proressor EDwIN B. Wiso, Harvard University,’ 

National Academy of Science. 
W. E. Harkness, Vice-President, American Tele 
phone & Telegraph Company. : 
Wurm L. Saunvers, President, United Exti- 
neering Socicties. : 
CoL. J. R. McQuicc, Past Commander, The Amer 
can Legion. 
JoHN R. Nioss, President, Kiwanis International. 
W. D. “TERRELL, (Chief Supervisor of Radio, De- 
part ment of Commerce, Washington, D. 


The AmerTran Fah Ty 
Transformer, Type 
PF-281i, $20.00 eich. 
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AmerTran Filament Heating 
former, Type H- 


New ‘Transformers 
for A. C. Power Supply 


As in audio transformers, Amer Tran products 
stand first in the power transformer field. They 
are up-to-date in design, well-made and de- 
pendable. 


Type PF-281, illustrated above, becomes 
virtually an A-B-C eliminator when used with 
AC tubes and the proper filter circuit for DC 
voltages of from 425 to 650 volts, plate current 
110 milliamperes. ‘This unit is designed for use 


with the new UX-281 rectifying tube, and has: 


a 750 volt plate winding which enables it to be 
used with a UX-281 or 216-B rectifying tube. 
In addition, there are filament heating windings 
for the new AC tubes. Therefore, this single 
unit will convert AC house current into filament 
and plate current, and grid bias potential. Used 
with AmerChokes in the filter circuit, a receiver 


Transformer, type H-67, is intended for use 
with the new RCA UX-226 raw AC amplifier 
tubes and the new UY-227 detector tube. It also 
has a third filament winding capable’ of handling 
two UX-171 tubes. In connection with the new 
AC tubes, the type H-67 becomes the power 
source for the filament and is therefore a real 
A battery eliminator. 


If you have a good plate supply system and 
a set with the new AC tubes and one or two 
UX-171 power tubes in the last stage, the H-67 
AmerTran is ideal, transforming the 50 or 60 
cycle, 110 volt AC house light current down to 
the lower voltages for the correct operation of 
the new tubes. 


Trans- 


67, $12.00 each 


Write for booklet, “Improving the Audio 


may be constructed to operate entirely from the 
Amplifier, and data on Power Supply. Units. 


house lighting circuit. 


AMERICAN TRANSFORMER Co. 
178 EMMET STREET NEWARK, N. J. 


We also make Audio Transformers, Choke Coils, and 
Resistors. Sold at any authorized AmerTran dealer. 


Transformer Builders for < 
Oer Twenty-Six Years 


American Transformer (6mpany 7 
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Celatsite 
Wire 


Tinned copper bus bar 
hook-up wire with non- 
inflammable Celatsite in- 
sulation, in 9 beautiful 

colors. Strips easily, sol- 

ders readily, won’t crack at 
bends. Sizes 14, 16, 18, 19; 
30 inch lengths. 


Flexible Celatsite 
for sub-panel wiring 


A cable of fine, tinned acre 
copper wires with non- g 
inflammable Celatsite 
insulation. Ideal 
for sub-pane lor æ 
point-to-point == 
wiring. Strips 
easily, solders readily. Nine beauti- 
ful colors; sold only in 25ft. coils, 
in cartons colored to match contents. 


Spaghetti Tubing 
Oil, moisture, acid proof; highly 
dielectric — used by leading engi- 
neers. Nine colors, for wire sizes 12 
to 18; 30 inch lengths. (We also 
make tinned bus bar, round and 
square, in 2 and 2½ ft. lengths.) 


Stranded Enameled 
Antenna 


Best outdoor antenna 
you can buy. Seven 
strands of enameled 
copper wire. Presents 
maximum surface for 
reception, resists corrosion; 
this greatly improves the 
signal. Outside diameters equal to 
sizes 14 and 16. (We also offer solid 
and stranded bare, and stranded 
tinned antenna.) 


Loop Antenna Wire 
Sixty strands of No. 38 bare copper 
wire for flexibility, 5 strands of No. 
36 phosphor bronze to prevent 
stretching. Green or brown silk 
covering; best loop wire possible to 
make. 

Battery Cable 

A rayon-covered cable of 
5, 6, 7, 8 or 9 vari-colored 
Flexible Celatsite wires 
for connecting 
batteries or 
eliminator to 
set. Plainly 
tabbed; easy to connect. Gives set 
an orderly appearance. 


Send for folder 
THE ACME WIRE CO., Dept. P 
New Haven, Conn 
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WITH THE EXPERIMENTERS 


ConpucrTeD BY S. GorDON TAYLOR 


A System for the Rapid The honeycomb coil should be con- 


; ; nected on a cord so that it may be con- 
Matching of Units veniently coupled with the unit to be 


THE experimenter often wants to matched. This circuit of Figure 1 is 
know if certain units match—or rather, aperiodic and will respond to any fre- 
how closely they do match. A simple quency. The purpose of the crystal is 
example of this problem is presented to rectify the current and allow it to 
when a set of high-frequency coils have flow through the circuit in but one direc- 


been constructed. tion. This absorber is so sensitive that 
The chances are that these coils are coupling with high-frequency stage will 
to be used with a set of tuning con- produce heavy deflection of the meter M. 
densers all of the same capacity and the Figure 2 represents a simple oscillator 
same type. If the coils match when that may be used in conjunction with the 
they are connected in their respective absorber in Figure 1. Any _ high-fre- 
circuits, these circuits will match and quency oscillator will do. The one in 
the dial readings for any particular sta- figure 2 is simple to construct; coils 
tion will be approximately the same. Ls and Lp may be of the honeycomb 
If these coils could be matched by type and therefore may be changed for 
some rapid, simple means, it would save varying wavebands. 
the constructor much time. Usually The coil Ls should be mounted on an 
when unmatched coils are placed in a extension cord so that it can be easily 
set, it is necessary to take off turns of coupled with the unit under test. 25- 
wire from one or more of the coils until to 50-turn honeycomb coils will cover 
the dial settings are approximately the the broadcast range, while coils in the 


same for a given station. order of 400 turns will be necessary in 
Possibly a more important use of peaking the intermediate - frequency 
matching is found in the case of inter- transformers of superheterodynes. 
mediate-frequency transformers for Both the absorber and the oscillator 
superheterody mes. The home con- may be enclosed in one small box, thus 
structor often wishes to build his own making a very compact testing unit. 


intermediates, and they must be Figure 3 shows how the combination 
matched before reasonable results can of the absorber and oscillator is used 
be expected from the set. in matching units. The coil Lx repre- 

Figure 1 shows the circuit of a very sents one of the group of intermediate- 
sensitive absorber. The coil La may be frequency transformers or coils that are 
a 25-turn honeycomb coil. D repre- being matched. If the transformer Lx 


sents a crystal detector and M is a direct- be loosely coupled to the grid coil Ls 
current milliammeter. This meter 


should have a range of from 0 to 1, or 
not greater than O to 5 milliamperes. 


A 


la 


A SENSITIVE RESONANCE 
. INDICATOR 

Fıcurg 1: When the coil La is placed 
close to a high-frequency circuit, the me- A SIMPLE OSCILLATOR CIRCUIT 
ter M will indicate a flow in this circuit. Figure 2: The oscillator circuit shown 
Resonance of the tuned circuit with a third above may be installed with the absorber 
(driver) circuit is indicated by the maxi- circuit shown in Figure 1 in a small in- 

mum deflection of the meter. strument box. 
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THE COMPLETE HOOK-UP FOR TESTING COILS 
Ficure 3: In matching coils, they should all show resonance at the 
same setting of the oscillator tuning condenser, shown at the upper 

right-hand corner of the diagram. 


of the oscillator and also coupled on its 
opposite side to the absorber coil La, 
when the tuning condenser C of the 
oscillator is turned, the meter M of the 
absorber will read a maximum at one 
particular setting of C. At this point 
the oscillator circuit is tuned to reso- 
nance with the natural frequency of the 
unit that is being tested. The reason 
for this is quite evident when we stop 
to consider what energy transfer ac- 
tually takes place. For any given set- 
ting of the condenser C of the oscillator, 
the oscillator will develop a current of 
a given frequency. Since the grid coil 
Ls is loosely coupled with transformer 
Lx a certain amount of energy will be 
transferred to Lx. The amount of this 
energy depends entirely on how closely 
the frequency being sent out by the 
oscillator corresponds to the funda- 
mental of Lx. 

When the two absolutely correspond, 
maximum current will be transferred to 
Lx. Since La of the absorber is also 
loosely coupled to Lx, the absorber will 
have a certain current flowing in its 
circuit, this amount being dependant 
upon the amount of current transferred 
from Ls to Lx. It is therefore evident 
that when Ls and Lx are in resonance the 


absorber circuit will have maximum cur- 
rent flowing and the meter M will read 
a maximum, 

Care should be taken that both Ls and 
La couple very loosely with the trans- 
former Lx. If they couple too closely, 
it will be hard to determine when Ls 
and Lx are really in resonance. Ex- 
treme care should be taken that La and 
Ls do not couple directly. If this cou- 
pling should take place, it will be ex- 
tremely hard to find the resonant point 
between Ls and Lx. 

To actually match a set of coils the 
resonant point of each coil should be 
tested and the condenser scale reading of 
the oscillator unit noted for each coil. It 
will be found that one transformer will 
have the lowest reading on C of the 
oscillator, meaning that this particular 
transformer is of the lowest wave- 
length of the set. The other trans- 
formers should now be tested again, one 
at a time, and wire should be taken off 
their secondaries until they all read at 
the same point on C. It is much easier 
to take wire off the secondaries and 
match them all with the lowest trans- 
former than it is to take one trans- 
former at random and match the others 
to it, putting wire on some to gain this 


THE TESTING OUTFIT IN OPERATION 
FicureE 4: Here is the deviser of this system, Mr. Thomas McKay, 


testing a coil. 


́1f—— — 


Note the compactness of the device. 
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The NEW Moorish design Pacent Cabinet 
Cone in wo-tone antique finish $3 5.00 
San) 


TONE Quautty.~ 


is their outstanding 
feature 


ESE three new Pacent 
products bring a new and 
keener enjoyment of radio by 
the true fidelity and realism 
of their reproduction. 


The new 17-inch Pacent Balanced Cone 
tablishes a new standard in cone $ 820 
speaker performance o oeeo. 22 


The Pacent PHONOVOX (electric pickup) at- 
tached to your phonograph and radio, repror 


duces ds with th tone quality 


Ask your dealer for a demonstration 
or write us if dealer doesn’t handle. 


Pacent 
RADIO CORPORATION 
156 W. 16th Street, New York City 


Page 272 


4 Adjustable “B” Voltages 


in any combination 


From 0 to 180 


also adjustable ‘‘C’’ Voltages 


From 0 to 50 
Type 445 Plate Supply 


Price $55.00 


The New | —̃— 
GENERAL RADIO PLATE SUPPLY 


Embodying new and distinctive features in plate supply design 


1. Adjustable wire wound resistance with sliding taps which control voltages so that any 
combination of voltages from 0 tu 180 may be taken from the four positive B“ terminals. 
This method of voltage control is superior to the use of several resistances with exterior knob 
controls. It has the advantage that once the sliding taps are adjusted to the proper operating 
voltages of the tubes, they are tightened in place by thumb screws and voltages will remain 
constant, but are immediately available for readjustment whenever the unit is used with a 
different set. 

2. Adjustable C voltage for power tube. 

3. High voltage test condensers in filter circuit. , wind 

4. Uses UX-280 or CX-380 rectifier tube which has maximum output of 100 milliamperes, 
thereby providing sufficient current for sets of the multi-tube type. i 

5. Automatic cut-out switch breaks the 110 volt A. C. circuit when cover is removed for 
adjusting voltages or connecting wires to taps, thereby making unit absolutely safe even in 
the hands of persons not familhar with electrical apparatus. i 

6. Designed to meet the specifications adopted by the National Board of Fire Underwriters. 

7. Absolutely guaranteed against mechanical and electrical defect upon leaving the Gen- 
eral Radio factory. 

Cost, which has been a secondary consideration to over-all efficiency has been kept as low 
as peak performance and production economies permit. 

rice from your dealer, or direct from the factory if your dealer cannot supply you: 
Type 445 Plate Supply Unit eas ere ony T0000. Guin te EENES et $55.00 
; Type UX-280 or CX-380 Rectifier Tube for above............... 5.00 

Licensed by the Radio Corporation of America only for Radio Amateur, Experimental and 
Broadcast Reception. 

Under terms of R. C. A. license, unit may only be sold with tube. 


General Radio Company - Cambridge, Mass. 


From the 
“Big, Friendly 
Radio House“ 


EW 1928 Book 

offers finest, new- 
est well-known sets; 
parts, eliminators, 
accessories at lowest 
prices. Set-builders, 
dealers, agents— 


Write for this 
Catalog! 


Accurate rating, permanent capacity 


value. high C. resistance low 
self inductance are characteristics 
of Sangamo Mica Condensers. 

In addition, they are easy to use! 

One may solder directly to the 
terminals, or pass bus-bar through 
them, use lugs, or mount the con- 
denser with machine screws — all 
with the knowledge that the con- 
denser will not be injured and that 
connections are permanent! 


Sangamo Electric Company 
Springfield, Illinois 


6336-5 


MNG 


MICA CONDENSERS 


Western Radio 
Manufacturing Company 


136 West Lake St. 
CHICAGO, ILL. 


Dept. 57 
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THE METHOD FOR SHIELDED 
CIRCUITS 

Ficure 5: An external pick-up (the coil 

shown above the transformer) must be 

added in testing transformers that are 


shielded in metal cases. The same pick-up 
coil should be used with all the trans- 
formers to be matched. 


match point and taking wire off others. 

Using the system just described it 
is not necessary to calibrate the oscil- 
lator against a standard. This is a dis- 
tinct advantage. In matching the filter 
transformer to a set of intermediate 
transformers it is simply necessary to 
substitute various fixed condensers 
across this filter primary until the de- 
sired point is reached. Condensers of 
the open type may be cut down until 
this proper capacity is found. 

The above discussion holds only for 
transformers not built in a metal case. 
For transformers of the metal enclosed 
type a different system must be em- 
ployed, as shown in Figure 5. A 25- 
turn honeycomb coil, Lx, is connected 
across the secondary terminals of the 
transformer. This coil is now used 
to couple with the oscillator and ab- 
sorber and the testing is continued as 
before. 

Figure 6 shows a system of matching 
fixed capacities such as small fixed con- 
densers. The condenser to be tested 
should be hooked to any standard coil, 
Lx, as shown in the figure. Suppose it 
is desired to see how closely together a 
series of small fixed .00025 mfd. con- 
densers match. These condensers would 
be tested one at a time and the resonant 
point on C of the oscillator would be 
found. 

This matching system may be ap- 
plied to numerous specific cases and it is 
found a handy and rapid method. 

Tuomas L. McKay. 


Cx “x 


THE HOOK-UP FOR MATCHING 
CONDENSERS 
Ficure 6: Using the same coil, Lx, ol 
Condensers of equal capacity will show 
resonance at the same setting of the osc- 
lator tuning condenser. 
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Bie Discount to Agents 
From this Price 


Has Complete 
A-B Power Unit 


A REAL ALL ELECTRIC Radio with one of 


All Electric 


or Battery Operation 


AGAIN Marwood is a year ahead—with the 
Radio sensation of 1928—at a low price that 
smashes Radio profiteering. Here's the sen- 
sation they're all talking about—the marvel- 
ous 8 Tube Single Control Marwood for BAT- 
TERY or ALL ELECTRIC operation. Direct 
from the factory for only $69.00 setail price— 
a price far below that of smaller, less powerful 
Radios. Big discount to Agents from this 
price. You can’t beat this wonderful new 
Marwood and you can’t touch this low price. 
Why pay more for less quality? To prove that 
Marwood can’t be beat we let you use it on 30 
Days’ Free Trial in your own home. Test it in 
every way. Compare it with any Radio for 
tone, quality, volume, distance, selectivity, 
beauty. If you don't say that it is a wonder, 
return it to us. We take the risk. 


New Exclusive Features 


Do you want coast to coast with volume enough to 
fill a theatre? Do you want amazing distance that 
only super-power Radios like the Marwood 8 can 
get? Do you want ultra-selectivity to cut out 
interference? Then you must test this Marwood 
on 30 Days’ Free Trial. An amazing surprise 
awaits you. A flip of your finger makes it 
ultra-selective—or broad—just as you want it. 
Every Marwood is perfectly balanced—a real 
laboratory job. Its simple one drum control 
gets ALL the stations on the wave band with 
ease. A beautiful, guaranteed, super-effi- 
cient Radio in handsome walnut cabinets and 
consoles. A radio really worth double our 
low price. 


Buy From Factory—Save Half 


Why pay profits to several middlemen? A 
Marwood in any retail store would cost prac- 
tically three times our low direct-from-the- 
factory price. Our policy is highest quality 
plus small profit and enormous sales. You 
get the benefit. Marwood is a pioneer, re- 
sponsible Radio, with a good reputation to 
guard. We insist on the best—and we charge 
the least. If you want next year's improve- 
ments NOW—you must get a Marwood—the 
Radio that’s a year ahead. 


AGENTS 


Make Big Spare Time Money 


c 


Get your own Radio at wholesale price. It's 
easy to get orders for the Marwood from your 
friends and neighbors. Folks buy quick when 
they compare Marwood quality and low 
prices. We want local agents and dealers in 
each territory to handle the enormous busi- 
ness created by our national advertising. 


the best A-B power units on the market—no 
batteries needed—at the world’s lowest price. 
This Marwood can't be excelled at ANY price. 
If you have electricity in your home,just plug 
into the light socket and forget batteries. No 
more battery trouble and expense. Costs less 
than 2c a day to operate. Always have 100% 
volume. ALL ELECTRIC Radios are high 
priced because they are new. We cut profit 
to the bone and offer a $250.00 outfit for $98.00 
retail price. Big discount to Agents. Don't 
buy any Radio till you get details of this sen- 
sational new ALL ELECTRIC Marwood. 


Make $100 a week or more in spare time dem- 
onstrating at home. No experience or capital 
needed. We show you how. This is the bis- 
gest season in Radio history. Everybody wants 
a Radio. Get in now. Rush coupon for 30 
Davs’ Free Trial, beautiful catalog, Agents’ 
Confidential Prices and Agents’ New Plan. 


MARWOOD RADIO CORP. 


$315 Ravenswood Avenue 
Department A-2, Chicago, Illinois 


Get Our Discounts 
Before You Buy a Radio 


Don't buy any Radio ‘till you get our big discounts and 
catalog. Save half and get a Radio that IS a Radio. Try 
any Marwood on 30 Days Free Trial at our risk. Tune 
in coast to coast on loud speaker with enormous volume, 
clear as a bell. Let your wife and children operate it. 
Compare it with any Radio regardless of price. If you 
don't get the surprise of your life, return it. We take 
the risk. Don't let Marwood low prices lead you to believe 
Marwood is not the highest quality. We have smashed 
Radio prices. You save half. 


6 Tube—1 Control 


This is the Marwood 6 Tube, 1 Control for BATTERY or 
ALL ELECTRIC operation. Gets coast to coast on loud 
speaker with great volume. Only $47.00 retail. Big 
discounts to Agents. Comes in handsome walnut cabi- 
nets and consoles. This low price cannot be equalled 
by any other high grade 6 tube Radio. Has the volume 
of any 7 tube set. If you want a tube Radio you can't 


beat a Marwood and you can't touch our low price. 


b MARWOOD RADIO CORPORATION, h 
5315 Ravenswood Ave., Dept. A-2, Chicago, HI. $ 
4 Send Agents’ Confidential Prices, {30 Days’ Free 
Trial, New Catalog and Agents’ New Money Mak- 
* ing Plan. No obligation on my part. 1 
4 Name....... ase H 
4 Address.. Azi PF h 
i St. or R. F. H. 8 
4 Clty. H/K. t. 2G. 94D. TG State ‘eee „„ eee * ** 1 
* 
lan ne 
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Latest advanced 
circuit. All-steel 
chassis, totally shielded. Balanced 
parts of best quality. Marvelous power 
and selectivity. Gets the long-range 
stations as clear as a bell. One-dial 
single control. Encased in cabinet of 
fine finish and rare beauty. Here is a 
value unsurpassed in the realm of 
radio—just one of the mighty bar- 
gains listed in my new catalog. Get 
full details before you buy any radio. 
An unsurpassed value — just one of 
our many mighty bargains. 


FRE Catalog, Log 


and Call Book 


It's just off the press! 
Chock-full of radio's latest 
and best 1928 developments. 
132 pages of real radio in- 
formation. Lists all the 
latest receivers, elimina- 
tors, chargers, speakers, kits, parts, 
etc. All the radio stations and newly 
assigned wave lengths. A regular 
encyclopedia of Radio information. 
And it's Free! Send for your copy 
tod ay. 


AMERICAN 


AUTO & RADIO MFG. CO. 
Harry Schwartzberg, Pres. 
Feen 
¥ Listed by 
Laboratories 
For 
Appearance 
Sticks, poles and wires atop 
Aerial wires inside are un— 
sightly. 


Dept. 202 American Radio Bidg., Kansas City, Me. 
Underwriters’ 

) | Good 
the house never add beauty. 
ELECTRAD 


Lamp Socket 
Antenna 


$1.00 


Eliminates aerials. Screws in 


any outlet. Uses no current. 
Neat, efficient and SAFE. 
Tested at 2500 volts A.C. 


At your dealer’s or write 
Dept. 60, 175 Varick Street, 
New York, N. Y. 


ELECTRAD 


Heat Proof Resistors for 
“ABC” Power-Packs 
THE rapid gain in popularity of the 
new “ABC” power-pack circuits has 
created a need for resistors of much 
greater current capacity than any thus 
far used in radio receiving sets. These 
new circuits dissipate much more en- 
ergy in the resistances than has been 
the case in circuits used heretofore. 
This is obvious when we consider that 
we are now dealing with a pressure of 
300 volts and a current of .3 to .4 am- 
pere, while in‘the past, high voltages 
have been used for “B” battery cir- 
cuits only, where the current seldom 


exceeds .06 ampere. 


To have a sound understanding of 
the new resistances needed, it is advis- 
able to refer to some of the funda- 
mental laws of resistance in electrical 
circuits. The following laws are simple 
and accurate. They should be in every 
radio experimenter’s notebook. 

1. The ohm is the unit for measur- 
ing electric resistance. A resistance of 
one ohm in a conductor will cause a 
pressure drop of one volt at a current 
of one ampere. 

2. Ohm’s Law is a simple equation 
to determine resistance, current, or 
voltage drop in an electric circuit. If 
“I” is the current in amperes, “E” is 
the voltage drop through the resistance, 
and R“ is the resistance, the following 
relations are all expressed by ohm’s law: 


I=E/R 
R=E/I 
E=IxR 


3. The watt is the unit of electric 
power. It represents the energy ex- 
pended when one ampere flows through 
a resistance of one ohm or through a 
drop of one volt. The amount of en- 
ergy expended in any resistance, there- 
fore, is the current in amperes multi- 
plied by the drop in volts. 

4. Electric energy is dissipated in a 
resistance as heat, and the amount of 
heat is in direct proportion to the watts 
of electric energy dissipated, regardless 
of the shape or kind of material used 
in the resistor. Rheostats or fixed re- 
sistors that are to dissipate a large 
amount of energy, therefore, must have 
ample size to radiate the heat gener- 
ated, and must be constructed through- 
out of material that will withstand 
the temperatures that develop while in 
operation. 

Rule No. 4 has been relatively un- 
important in receiving circuits of the 
past, because the amount of energy dis- 
sipated by any single resistor was small. 
For example, a filament rheostat, con- 
trolling two UX-201-a type valves from 
a 6-volt storage A“ battery, will nor- 
mally be required to dissipate about 
one-half watt. This energy is so small 
that almost any rheostat, regardless of 
size, will handle it without dangerous 
heating. 
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A little later in radio history there 
came a demand for fewer panel con- 
trols and it was partially answered by 
controlling the filaments of all the 
valves in the set with the same rheostat. 
For a 6-valve set, using one one-half- 
ampere power tube, this required a nor- 
mal dissipation of slightly over 2 watts 
in the rheostat. Many of the small rhe- 
ostats used in the older sets could not 


carry the current without burning out. 


New and larger rheostats of low resist- 
ance designed for this service were fre- 
quently called “heavy duty.” These 
rheostats may confuse many purchasers 
today, because while satisfactory for. 
the purpose for which they were de- 
signed, the maximum energy they are 
able to dissipate without breaking down 
usually does not exceed 10 watts. 

The ordinary wire-wound rheostat 
does not break down because the wire 
burns out, for it is normally wound 
with the same kind of wire used in elec- 
tric heaters that operate continuously 
at a red heat. However, the wire is 
wound on and insulated by fibre, for 
that material can easily be wound flat 
and then bent into the required shape. 
Since this fibre is covered up by the 
wire, however, it has little radiating 
surface and becomes the hottest part of 
the rheostat. The limiting factor, there- 
fore, is the temperature at which the 
fibre breaks down. Fibre disintegrates 
slowly at the boiling point of water, 
212 degrees Fahrenheit, and more rap- 
idly at higher temperatures. 

Most resistors needed for the new 
“ABC” power-pack circuits must dissi- 
pate from 18 to 35 watts normally, and 
should be capable of dissipating up to 
50 watts for a short period of time to 
guard against burning out through an 
accidental short-circuit of the equip- 
ment. While it is possible to manufac- 
ture a conventional radio type of rheo- 
stat to dissipate this amount of energy 
at a temperature within the safe limit 
of fibre, it is scarcely practical, be- 
cause such a rheostat must be so very 
large in size that it is difficult to find 
space enough for it in ordinary radio 
equipment. The alternative is to wind 
the resistance on material that will 
withstand high temperatures. 

One good example of the new heat- 
proof construction is the new Centro- 
lab variable resistors. In these instru- 
ments nichrome resistance wire is 
wound on a metal strip insulated by 
asbestos. This metal strip is then 
formed into the rheostat frame. It is 
welded to the contact shoe support in 
such a way that the entire assembly 
is practically heat proof, while the wire 
is open to free air circulation. 

In conclusion it is evident that prac- 
tical resistors for the new high cur- 
rent circuits should be wire wound, 
have a large area for heat dissipation, 
and be beat-proof in construction. 

H. E. Os uu. 


— | 
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A “Million-Dollar” Front 
For Your Recetver 


What Voltage Rating Means 
in Paper Condensers 


Two things should be noted in con- 
sidering filter condensers for radio 
power applications, namely, the voltage 
rating and the capacity. The latter 
has to do with the electrical size of the 
device, but the former is more im- 
portant in that it determines the re- 
liability under given working conditions. 

The making of high-voltage paper 
condensers is a relatively new art, 
which may account for the lack of es- 
tablished standards. Radio standardi- 
zation committees have, thus far, 
contented themselves by specifying an 
undirectional working voltage for con- 
tinuous duty for standard paper con- 
densers of 150, 300, 500, 750 and 1,000 
volts, and specifying that the standard 
15-second single test shall be twice 
these voltages. However, long experi- 
ence with condenser technique teaches 
us that the test specified is of little 
consequence beyond disclosing a virtu- 
ally short-circuited condenser. Several 
times the rated working voltage should 
be employed for the test; and even so, 
these flash tests mean very little so far 
as reliability and long life are con- 
cerned. 

The foundation of the paper con- 
denser is a pure rag paper manufac- 
tured in mills specializing in this kind 
of paper stock. The paper, which re- 
sembles a thin bond paper, is produced 
in continuous rolls of the requisite 
width. Yet despite the most scrupulous 
care of the paper makers, the product 
has tiny metal particles and invisible 
defects which present weak electrical 
spots when incorporated in a condenser. 
In the research laboratory engineers 
examine samples of paper and get the 
“count” on the defects per square foot, 
which must not exceed a certain maxi- 
mum. It is physically impossible to 
produce absolutely perfect paper; 
hence the necessity of using a plurality 
of “papers” so that weak spots may 
be scattered between the layers, with 
ample assurance that there is perfect 
paper between tinfoil strips at any 
given point. At least two “papers” 
should be employed, even in the small 
by-pass condensers, while more than 
two “papers” should be included for 
the higher voltages. 

It follows that the safety factor of 
a paper condenser comes down to the 
number of “papers.” The thickness 
of the paper cannot make up for the 
number of papers, for the reason that 
defective spots are present in thicker 
paper just as well as in the thinner 
Paper. 

So, pending the establishment of 
generally accepted standards of prac- 
tice, the voltage rating on the label 
of a paper condenser must be in- 
terpreted with due discretion. 

—Harry F. Houck. 


FRONT VIEW 


AMMARLUND waited to produce 

a drum dial that would make the 
single-control of tuning condensers really 
practicable. 


Local stations can now be tuned in over the 
entire wave band by the simple movement 
of two fingers. Distant stations, requiring 
a finer adjustment, are brought in. by a 
slight realignment of the individual halves 
of the dial. 


Viewed from the front, the new Hammar- 
lund Drum Dial gives to any receiver a 
delightful, professional finish. The bronze 
escutcheon plate, richly embossed and oxi- 
dized, endows the panel with a classic 
beauty. 


The New 


HAMMARLUND 


Illuminated 


Drum Dial 


An up-to-the-minute tuning 
improvement every set- 
builder will want to install. 


BACK VIEW 


Mechanical Features 
Over-size die-cast frame; 
Bakelite drums, with 
knurled edges; translu- 
cent celluloid ‘wavelength 
scales, illuminated by a 
small electric light, with 
handy switch, connecting 
with the A“ Battery cir- 
cuit. Adaptable to all 
standard panel propor- 
tions. 


HAMMARLUND MANUFACTURING COMPANY 
424-438 W. 33rd Street, New York 


Already many leading ra- 
dio designers have ofi- 
cially specified Hammare 
lund Precision Products 
for their latest circuits. 


PRECISION 


PRODUCTS 


j For Bethe Radic 
a ri u n concerning several other 
new and appealing Ham- 


Dealer inquiries invited 


marlund developments, 


having «wide sales appeal. 


POPULAR RADIO DEALER AND JOBBER 
LISTS AVAILABLE TO MANUFACTURERS 


The Service Bureau of PopuLar Rapio is able to place at the disposal of radio 
manufacturers a list of over 21,000 radio dealers, 3,926 radio manufacturers, 1,746 
jobbers and 326 manufacturers’ representatives. These addresses are immediately 


available for circularizing prospects for new Fall lines, and more detailed informa- 
tion and rates will be gladly supplied to those who wish to take advantage of 
what is without doubt ore of the most carefully kept lists at present offered for use. 


Address all inquiries to: 


SERVICE BUREAU 


POPULAR RADIO, Inc. 


119 West 57th Street New York,N. Y. 
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What Kind / Voice 


or Does it registers -< 
clear, natural Human Tones? 


Ne New Muter Clarifier 


(Output Transformer) 


on your set will astonish and delight you 
by immediate, almost unbelievable improve- 
ment in reception. In nine cases out of ten 
that weak, distorted voice issuing from the 
speaker unit is suffering paralysis from 
high “B” Voltage. The Clarifier protects 
Speaker coils from this shattering current, 
assuring longer life as well as strong, full 
tone, clarity and volume. 

If your speaker is one of the great majority 
that fail to respond properly to the output 
of the set—you need a Muter Clarifier. It’s 
the only thing that will remedy the cause. 
Easily attached in a few seconds without 
disturbing set. Try it out to your own 
satisfaction on ous liberal guarantee—you 
won't recognize your set! 


See Your Dealer—or Send Direct 


Dealers can easily secure Muter Products 
for you from leading Jobbers. If, however, 
you have any difficulty in obtaining from 
your dealer, mail coupon direct to us. 
Prompt shipment will be made upon receipt 
of price or C. O. D. if preferred. Give 
your speaker a chance to produce its utmost. 
Mail coupon today. 


Leslie F. Muter Company 
76th and Greenwood 
CHICAGO, ILL. 


Dependable 
Products 


Dept. 806-N 


The complete Quality 
Popular Priced Line 


Send for comprehen- 
sive Catalog 


LESLIE 
? F. MUTER CO. 
` 76th and Greenwood Ave. 


a 

2 

B Dept. 806-N Chicago, Ill. 

BS Send Muter Clarified at once, postage 
8 Prepaivl. 35.00 is enclosed. U Send 
e COD, 

8 U Send complete Auter Catalog. 

g * 

5 Nonne eee 
; Address. A Penan E a e e anes 
5 %0 y ee 8 
J 


4" 
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A SIMPLE LOUDSPEAKER SWITCHING ARRANGEMENT 


FicureE 7: 


By the simple arrangement shown here, the usual loud- 


Speaker jacks are eliminated and the loudspeaker is left connected at 
all times. Changing over from one stage to another requires only the 


throwing of the switch S1. 


The switch S2 cuts off the filament of the 


last valve when it is not in use. 


Amplifier Switching Scheme 

A SIMPLE and inexpensive switching ar- 
rangement for changing the loudspeaker 
from the first to the second audio stage 
is shown in Figure 7. 

The only extra parts that are nec- 
essary to add this stage-changing ar- 
rangement to the amplifier are a two- 
point inductance switch and a filament 
switch for the second audio stage. 

The cost of these two switches is not 
great compared with the cost of filament- 
control jacks for the amplifier; also, the 
switches save the constant bother of 
plugging in the loudspeaker, which is 
necessary when jacks are used. 

With this switching arrangement, the 
loudspeaker or headphones are left con- 
nected all the time to binding posts at 
the back of the set. When the switch 
marked S1 is on the lower contact, both 
audio stages are in operation. When it 
is on the upper contact, only the first 
stage is in use, and the filament switch 
52 in the second stage should be opened 
to save the filament of the tube. There 
is no leakage of “B” battery current in 
the second tube when the filament switch 
is open. 

This switching scheme is a very simple 
one to wire up and operate. 

CHARLES F. FELSTEAD, 6-CU 


What Magnetic Shielding 
Means to the Radio Fan 


OuT of the present chaos of the air” 
has come at least one advance in the 
radio art—a new line of development in 
the shielding of radio receivers. 

Only a year ago the broadcast listener 
could “fish” to his heart’s content with 
the simplest of radio sets and bring in 
distant stations all over the country 
without interference. Now the best set 


that one can buy may have difficulty in 
the reception of stations over a thou- 
sand miles away. The tremendous in- 
crease in the number of broadcasting sta- 
tions during the past year demands even 
better selectivity. 

As a rule, the higher the sensitivity 
of a set, the poorer its selectivity. Add- 
ing stages of high-frequency amplifica- 
tion to provide increased sensitivity 
usually broadens out the tuning so that, 
when the signals are delivered to de- 
tector valve, there are signals from other 
stations mixed with them. 

Many schemes are used to prevent 
feedback without excessive damping. 
Setting the inductances at what is known 
as the sacred angle“ to prevent the 
fields of the coils interlocking is fre- 
quently used, as well as the addition of 
resistances in the grid circuits or a po- 
tentiometer control of the grid bias. 


These methods, when carefully applied 
to a receiver comprising two stages of 
high-frequency amplification, produce 
fairly satisfactory results. Another 
method of attack has just been presented 
in the Loftin-White circuit, in which the 
inventors use capacitive as well as in- 
ductive coupling between the high- 
frequency units. It is claimed that this 
method provides more equal efficiency 
over the complete wavelength band. 


When more than two stages of high- 
frequency amplification are employed, 
the problem becomes much more diffi- 
cult and it is necessary to use magnetic 
shielding to prevent coupling between 
the inductances of the set and to pre- 
vent the loss in selectivity as the sensi- 
tivity is increased. 

According to theory, perfect shielding 
to magnetic fields is almost impossible; 
yet in practice the proper use of metal 
shields of certain conductivity provides 
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excellent magnetic shielding. There are 
several carefully engineered sets on the 
market in which the shielding produces 
fine results. The Stromberg-Carlson, for 
example, is one in which the engineers 
have taken particular care to make the 
shielding complete, with copper “cans” 
entirely surrounding each tuning stage. 
In some sets, however, metals of too 
high resistance have been used as the 
shielding material, or the shielding has 
been so thin that it has very little effect. 

Although the conductivity of the metal 
is most important, its value is lost if 
the shields are not designed to enclose 
properly and completely all the parts 
affected. An experiment is cited where 
a set containing three stages of high- 
frequency amplification, tuned to a 
powerful station fifty miles away, was 
enclosed in a copper case inside of an 
iron case. The cases enclosed the head- 
set and batteries as well as the receiver 
proper, so that there was no chance of 
pick-up from the leads. When a one- 
inch hole was made through both cases, 
signals were received with great audi- 
bility, and when the lid of the compound 
case was raised 1/16 inch all the shield- 
ing effect disappeared entirely. 

An experiment carried out by the au- 
thor some years ago showed the effect 
of shielding in no uncertain terms. A 
sensitive superheterodyne receiver was 
taken to the cellar of a bank and placed 
outside the vault, in which location good, 
audible signals were received. The set 
was then carried slowly into the vault. 
At a point just 16 inches inside the 
threshold of the door the signals ceased 
abruptly, showing that the set was sur- 
rounded by a perfect shield which the 
field of the transmitting station could 
not penetrate. 

These experiments and others show 
that inter-stage shielding is in some 
cases not enough and we may expect a 
growing tendency to inclose some re- 
ceivers in completely shielded metal 
cases of high conductivity. 


—Rosert F. GOWAN 


The New UX-240 Detector 
and Amplifier Valve 


THE new UX-240 type valve operates 
on a 6-volt storage battery and requires 
the usual rheostat or other provision for 
reducing this voltage to 5 volts, at a 
filament current drain of 14 ampere. It 
is intended to provide the highest prac- 
ticable voltage amplification in a re- 
sistance-coupled amplifier. This method 
of amplification, in contrast with the 
transformer-coupled method, depends 
entirely upon the vacuum valve for its 
step-up effect. In transformer coupling, 
on the other hand, the step-up effect is 
brought about by the transformer as 
well as the valve. 

The new tube has a H-ampere 
thoriated filament, and is equipped with 


ABC 
Powerizer 


makes every set a 
De Luxe electric! 


Alternating current flows into new 


A. C. Radiotrons in set. Finest tone 
quality in radio ~> 


Ne you can have any radio 
set powerized—all ready to 
plug into light socket. No bat- 
teries, jellies, trickle charger 
eliminator units. Alternating 
current direct to A. C. Radio- 
tronsinsetisthe practical, scien- 
tifie method of electrification. 


Deep bass notes—vibrantchords 
of the organ—are reproduced 
with the richness and mellow- 
ness achieved only by power- 


ized amplification. 


Write for literature explaining 
details of real ABC socket- 
power and tone quality. 


RADIO RECEPTOR Co., Inc. 
106 Seventh Ave., New York, N. L. 


LICENVSED BY RADIO CORPORATION 
of America and Associated Companies 


Model for Atwater Kent—List 
without tubes, 860.00, 
Radiotrons UX-280 and 
UX-210, $14.00 


Radiola «20 Model List 
without tubes, $59.00. 
Radiotrons UX-280 and 
HX. 210. $14.00 


Universal Model —ſor major- 
ity of õ- tube RFL and Neu- 

yne circuits. Without 
tubes, 860.00. Radiotrons 
UX-280 aad UX-210, $14.00 
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a standard UX-type base. The ampli- 
fication factor is 30. 

The overall amplification of one stage 
of resistance coupling, employing the 
UX-240 type valve, is substantially 
equivalent to the average stage of trans- 
former coupling employing the UX- 
201-a type valve. This is contrary to 
the general belief, which holds that re- 
sistance-coupled circuits give such poor 
amplification that an additional stage or 
two is necessary to produce satisfactory 
volume. When a general purpose valve 
of moderate amplification is employed, 
this is admittedly the case. It may also 
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More Data on the Retrosonic 


Receiver 

NUMEROUS inquiries have been re- 
ceived from readers of PopuLAR RADIO 
for further enlightenment regarding the 
specifications of the coils and the values 
of the parts used in the Retrosonic 
Receiver which was described by Mr. A. 
Dinsdale in the March, 1927, issue. 

Here is this information. The reader 
is cautioned, however, before proceeding 
to construct this set, to realize that 
this is a freak circuit and the results that 
the designer obtained cannot be had 
without experimenting. The receiver 


entralab be the case when valves of a lower “mu” described in the March issue was made 
owe r Rheo stal than 30 are employed. However, with up entirely of British parts and the sub- 
the UX-240 type valve in the detector stitution of American material might 
Here are the new Centralab stage as well as in the first stage, there make the circuit act differently. It 
units designed especially pon 1S adequate output to operate a power might be necessary to apply “cut and 
pe n sucks JE 7: : rte amplifier at full volume. try” methods to get success. 
3 CC The “B” or plate current drawn Figure 8 gives the schematic circuit. 
i their size, providing smooth by the UX-240 type valve is about Here are the specifications of the coils 
; acting control under all one-tenth that drawn by the aver- used: 
conditions. age general purpose tube employed for Coil No. 5—64 turns of No. 24 DCC 
Centralab Power Rheostat is the same purpose, even when operating ire. Starting at the ground end, tap 
P se tens at B“ voltages of 135 to 180 volts, off at ten successive points, consisting 
peratures of 482" P; snd ‘beyond. which are essential for proper results of approximately 4 turns each. 
metal core, asbestos in with resistance-coupling. Coil No. 9—64 turns of No. 24 DCC 
sulated. Core expands The characteristics of the UX- 240 Dire. 
N type valve are as follows: Coil No. 11—89 turns of No. 28 DCC 
ance strips give small re , wire. ; 
sistance jumps per turn, Filament Voltage..........0.00.. 5.0 volts oh ie ; ‘ 
further insurance of even Filament Current............. 25 ampere The author’s information in regard 
Ahm e candi Maximum Plate Voltage......... 180 volts to Coil No. 12 is that it consists of 89 
Ohms—500, 250, 150, 50. Recommended “B” Voltage. .135-180 volts turns of No. 28 DCC wire. In experi- 
5 2 6, 3, .2, .5—price Voltage Amplification Factor (mu)..... 30 menting this tickler coil may have to be 
* Plate Resistan cd. 150,000 ohms 
POWER Plate Current at Rated Voltages, i e y 9 9 8 5 ee 
2 milliampere 0 . . 0 n 
P Centraiab P with .0005 mfd. variable condensers. 
otentiomete When employed in resistance-coupled Coils No. 5 and No. 12 should be 


This new unit is identical with the 
Power Rheostat except tor an ad 
ditional terminal, and is especially 
suited to obtain variable voltage 
letector tube and variable “C” 
s $ u f 11 uits 15 


$1.50; 2,000, $1.75: 


( ct Í 
150, 250 ohms, 
2,000, $2.00. 


Ahn TERMINAL 
Centralab 
Potentiome e 


circutlse and circu im 
proved B powcr { rol 


Central Radio Laboratories 
17 Keefe Ave. Milwaukee, Wisconsin 


amplification, the UX-240 type valve 
should have a negative grid bias, which 
may be obtained from a C“ battery, to 
ensure freedom from distortion. Only 
the highest grade blocking condensers 
and resistances should be employed. The 
condensers must have high insulation re- 
sistance, while the resistances must be 
capable of withstanding the necessary 
current flow without deterioration. 
Otherwise, noisy reception may result 
sooner or later. The UX-240 type valve 
is non-microphonic and otherwise free 
from necites. 


—J. L. BERNARD 


4. D 


wound on a tube 3½ inches in diameter 
by 8 inches long. The coils are wound 
on opposite ends of the form. This 
leaves a separation of approximately 3 
inches. Coils No. 9 and No. 11 should 
be wound on a separate tube of the same 
diameter and length. 

The B“ and C“ voltages will be gov- 
erned by the type of vacuum valves that 
are used. 

If the UX-201-A type valves are used 
throughout, 45 to 90 volts should be 
used on the plate of the first valve, and 
from 90 to 135 volts on the last valve. 

—CARL Dorr 


THE BRITISH “RETROSONIC” CIRCUIT THAT HAS 
AROUSED UNUSUAL INTEREST 
Ficure 8: This circuit was. originally, described on page 246 of the 
March issue of Poputar Rabid. For the convenience of experimenters 
who are interested, the circuit specifications are given above. 
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More than [,000,000 owners of 


General Electric 


Battery Chargers 
now have peppy radio batteries always 
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New Low Prices 
(East of the Rockies) 


Zampere Tungar, now $14 

Sampere Tungar, now $24 

G-E Trickle Charger, — 
1 


Tungar causes no radio inter- 
ference. It cannot blow out 


tubes. 


An overnight charge costs 
sbout a dime 


It is a G E product devel- 
oped in the Research Labora- 
tories of General Electric. 


The 2 or 5-ampere Tungars 
charge 2-, 4-, and volt A 
batteries, 24- to - volt B 
batteries in series; and auto 
batteries, too. No extra at- 
tachments needed. 


Keep your radio set ready—at all times— 
for all the good things that come over. 


For the Tungar long ago estab- 
lished its reputation for dependable, trouble- 


use today. 


Just turn on Tungar (the name of the Gen- 
eral Electric battery charger) at night, leav 
it as you would the light in the hall... . in 
the morning your storage batteries are pepped 
up and ready for active duty. 


More than a million G-E Tungars are in 


GENERA 


Mun 


BATTERY CHARGER] 


Tungar—a registered trademark—is found only 
on the genuine. Look for it on the name plate. 


free, economical service. 


Your dealer can help you. Ask him to show 
you the popular 2-ampere Tungar that gives 
both trickle and boost charging rates. It 
charges “A” and “B” radio batteries and 
auto batteries, too. 


ar 


PAT. OFF 


Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 
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Below is a re- 
production of 
Mr. Gale’s let- 
ter of May Sth, 
1927. 


48 W. Fulton St., 
Gloversville, N. Y. 


Received the Townsend all O. K. Itis 
the best in the World and that ts saying some. 
I have a Radiola 4 tube. Get more 
Some of them 
are CFCF, CKNC, WGY, KDKA, WGZ, 
KTHS, KOP, KOA, WHAS, 
besides 4 in Chicago, 


Replaces “B” Batteries 


The letter above speaks for itself—oroves be- 
yond doubt that the Townsend ' B Socket 
Power is the most remarkable value in Radio 
today. Sam E. Fry of 1415 Holmes St., 
Kansas City, Mo., writes: ‘‘Eliminator works 
fine. Showed it to a friend and he wants one 
also. I willsay it sure beats batteries. I get 
stations I never got before on a 6 tube set.’ 
Charles Ellis, 88 Jones Ave., Columbus, Ohio, 
says, Your Eliminator is working fine. Have 
had station WJAX and others over 1,000 miles 
distant. Picked up 22 different stations one 
evening and around 30 another time. My 
neighbor has a $27.50 Eliminator and I don’t 
see that it works any better than yours.” 


Delivers up to 100 volts on any set, on D. C. 
or A. C.—any cycle. Full tone, clarity and 
volume. 


leading Radio authorities — Radio 
News and Popalar Radio Laboratories 


ORDER TODAY! 


Simply fill out the coupon and slip it into an 
envelope with only $1.00 and mail at once. 
Your Townsend B' Socket Power Unit will be 
sent promptly. Deposit only $5.85 plus post- 
age with the postman. Try out for 10 days— 
then if not delighted with improvement in 
reception, return it to us and purchase price 
will be refunded. 


TOWNSEND LABORATORIES 
713 Townsend St., Dept.19, Chicago, lll. 


Attach Only $1.00 
to this Coupon! 


SEND TODAY 


TOWNSEND 
LABORATORIES 


713 Townsend St. 
Dent. 19, Chicago, M 


Gentlemen: Attached find $1.00. Kindly send at 
once Townsend “B” Socket Power Unit. C. O. D., 
a no plus postage, on guaranteed 10-day 
rco trial. 
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THE WRONG AND RIGHT METHODS OF REDUCING AC FILAMENT 
SUPPLY VOLTAGE 


Ficure 9: The use of a rheostat in one 
leg of the filament circuit unbalances the 
voltage distribution in the filament and 
causes a varying relation between filament 
and grid—which results in a hum. 


A Pointer on AC Filament 
Supply 


Wrru the average B'“ power-pack 
there is little to worry about in fluctua- 
ting AC line voltage unless the varia- 
tion is extreme. Even if the line 
voltage varies as much as 10 volts dur- 
ing the day the increase or decrease in 
the output voltages of the B“ power- 
pack will be unimportant, because these 
voltages are not critical. 

However, if the filament of one or 
more valves are operated from the AC 
line through a transformer, line varia- 
tions may considerably shorten the life 
of these filaments. For instance, if the 


line voltage is 10 per cent above nor- 
mal, there will be a correspondingly 


C 
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Ficure 10: With a rheostat in each leg of 

the filament, the proper voltage relation 

is maintained, and the center point of the 

filament is likewise the voltage center and 
therefore a neutral point. 


high voltage applied to the filaments. 


If it is desired to regulate the out- 
put voltage of the transformer which 
supplies the filament or filaments, the 
logical place to control it is in the line 
side. This is accomplished by the use 
of a variable resistance in series with 
the primary of the transformer as 
shown in Figure 13. For this use an 
ordinary rheostat will not do, but there 
are now a number of heavy duty pri- 
mary rheostats on the market that are 
intended for this purpose. 


Another method is to make use of 
variable resistances in series with the 
filaments of the valves that are operated 
on the AC lines. This method is less 
desirable, because for proper results it is 


CF 
SSA 


10 


| Onngs 


THE CIRCUIT AND SCHEMATIC DIAGRAMS OF AN AC FILAMENT 
SUPPLY CIRCUIT 


Ficurzt 11: The components of an AC 

filament supply circuit are indicated dia- 

gramatically above in order to make clear 

the schematic diagram of Figure 12. Note 

the center-tapped transformer secondary 
used for grid supply. 


Ficure 12: For simplicity the filament in 

Figure 11 is represented above as a re- 

sistance and the other elements are 

omitted. The numbers represent the volt- 

age drops in the various parts of the fila- 
ment circuit. 
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L C. 28 “Junior” ALUMINUM BOX SHIELDS and SUB-PANEL 


ALUMINUM 
at the Radio Shows 


This year’s Radio Shows indicate that Aluminum 
has been ad for shielding by more of the 
leading manufacturers and Radid Engineers than ever 
before. 

Mr. L. M. Cockaday’s L. C. 28 is an outstanding 
example of the use of Aluminum in prominent sets. 


L. C. 28 specifications call for an Aluminum Sub- 


panel, Aluminum Box Shields and Aluminum front 
panel with grained finish. 

The box shields designed especially for this set are 
adaptable to many hook-ups. They are known as 
“Junior” ALUMINUM BOX SHIELDS. 

See this set at the show and visit the Aluminum 
Booth B. B. 5 in New York and C. C. 1 in Chicago. 
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ALUMINUM COMPANY OF AMERICA 


ALUMINUM 


Exclusively 
censed b 
e 
tion Under 
B. Pat 
1593658, 
27, 1926. 


Powerful 
Which Do You Like? 


“TONATROL” 


A True Tone and Volume Control 


“TONATROL” is as superior to 
ordinary volume controls as the 
auto is to the “bike.” Enables 
you to turn from sweet, far-away 
Music to soul-filling volume in 
a jiffy. Any shade of tone al- 
ways at your command. 
Made with genuine Bakelite. 
Onatrol is a real addition to any 


Set. Very easy to install. Your 
dealer has “TONATROL”—ask 
m. 


Tona trol—Standard 3 
Tona trol—Type W S. 


Control 


A (with filament 
W. switch attached), $2.00 


thot for free installation booklet for 
Dorrect way to control volume. 


Den A. 438, 178 Varick St., New York, N. v. 


"~ 


ECTRAD 


ben. PopULAR RADIO 
ay N Atlas and Log 


2461 Oliver Building, Pittsburgh, Pa. 
Offices in 18 Principal American Cities 


IN EVERY COMMERCIAL 


The 


ra- 


oe 


will give you a list of all the NEW Broad- 
casting Stations with wavelengths and 
other necessary information 


A Compiete Atias and Station Log 


The PopulLl AR Rapio International Radio 
Atlas and Log” will supply you with full in- 
formation regarding broadcasting stations of 
the United States and Canada. 


226 


This most useful and practical Atlas consists 
of 16 pages, size 12“ x 15”, printed on good pa- 
per. from clear type in two colors and contains 
a complete series of double page maps. includ- 


eee 


* 


$ ing—The World—The United States—Canada 4 

Porth and South America, showing location +% 
of principal broadcasting. leading commercial 4 

aad governmental! radio stations. £ 

SPECIAL FREE OFFER oe 

You may have a copy of the “POPULAR ¢ 
Rapio International Radio Atlas and Log' free. e, 

with PorulL AR Rapio for (8) eight mon 4 

7 

For Only $2.00 2 

Pin $2.00 in bills to the coupon below. $ 


If you are a subscriber to PopULAR Ranio your 
subscription will be extended cight months. 


PopucarR Rapio, Dept. 42A, 
119 West 57th St., New York City. 


Enclosed is my remittance of $2.00 for which you 
are to enter my subscription (extend my subscri p- 
tion) for (8) eight months for PopuLar Rapio and 


ELLE . 29 939 
| NR. 

5 

LLL (J 


send FREE a copy of the ‘‘PopuLAR Rapio Inter- 
national Radio Atlas and Log.” 
Name e be E E 6 Riaha elece eee et 
Address 111 bbe See a ovale eee 
B 
1 
G 8 0 „„ „ „„ State eoeececaveove ee B 
B 
1— . , 


F O R M 


ALL 
POPULAR 
CIRCUITS 


Described in Popular Radio 
and other leading magazines 
and newspapers will be found 
in Newark’s new Kit Supple- 
ment. 

Set builders will find in this new 


Newark directory of kits, itemized lists 
of parts used in all the new circuits. 


Newark's central location near the 
center of population makes it possible 
to serve the greatest part of the coun- 
try in the least time. 


Large stocks of all popular merchan- 
dise is always on hand and orders are 
filled at once. ` 


Send ten cents in stamps to cover 
mailing and handling charges for this 
new kit supplement. 


Dealers ask about discounts 


Newa nr Execraic Co 


CHICAGO 
ILLINOIS 
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\) THIS IS STATION “HAMPTON-WRIGHT”, INDIANAPOLIS 
Announcing— 


BARGAINS in RADIO 


FOR SET BUILDERS, Semen ON F wane 
DEALERS AND FANS ANOTHER METHOD OF REGULAT- 
ING AC FILAMENT SUPPLY 
FicurE 13: A power rheostat in the AC 
line supply probably gives the surest re- 
sults in regulating the amount of AC fila- 
ment supply current. 


necessary to use a rheostat in each side 
of the filament and to keep the re- 
sistance of the two rheostats equal. 
Such an arrangement is shown in 
Figure 10. If a single rheostat is used 
it will in effect apply a varying volt- 

age relation between the filament and 
and accessories made by the best known manu- 


facturere, offered at sensationally low prices. You | grid, with the result that there will be 
should have this catalog. Mail the coupon today. a hum in the valve output as explained 


in Figure 9. 
Figure 11 shows the usual connec- 


tions of the filament and grid where the 
— filament current is supplied with alter- 
nating current from a center-tapped 


transformer winding. Figure 12 shows 
RADIO PA RTS AND ACCESSORI ES this in schematic form with the grid 
DARMODY BUILDING “i ‘it + INDIANAPOLIS 


Mail this 
coupon TODAY 


The Book of a Thousand Radio Bargains,” the 
new Hampton-Wright catalog, is filled with parts 


omitted and the filament shown in the 
form of a resistance. For purpose of 
illustration this can be considered to 
represent the filament of a 171 type 
power valve, in which case the filament 
resistance is 10 ohms. 

In operation the direction of cur- 
rent flow reverses 120 times a second, 
which means that the right-hand end of 
the 5-volt transformer winding and the 
right-hand end of the resistance will be 
alternately positive and negative with 
each reversal of the current. The cen- 
ter tap of the transformer winding must 
be kept neutral, and also the center of 
the filament (CF). 

In Figure 9 is shown the same ar- 

rangement, but with a rheostat, R2, in 
S | C K LE S one leg of the filament circuit. Assume 
that the transformer output is 6 volts 
Diamond-Weave Coils and that it is necessary to cut this down 


The new Sickles Shielded Tuned to 5 volts for the 171 type of filament. 
Radio Transformer prevents A series resistance of 2 ohms (R2) will 


G. R. PENN’S 
NEWEST 


Only designed 


by an 5 7 0 Soper 


8 . 


G· R-· P 


3. FOOT 


Cone Speaker 


“Assemble It Yourself” 


ABSOLUTELY NEW: 


= quicker, easier way to build a 

better 3-ft. Double Cone Speaker 
A finer speaker than you thought possible—trues 
reproduction, finer tone quality, greater ppd ar ed 
and ability to reproduce a wider range of 
Guencies, high and low, than speakers have bad 
heretofore...Can be compared only with very high 
priced speakers. 


Shielded tuned Racio Transformer, 


Assembled Flat! l both outside and local interfer- : 
cil teceker BLATT Caves ghape A mee ence. It is remarkably com- 5 5 a DE 
e . uce * 
59110 oa 3 11 . Liga i pact, sharp-tuning, sturdy. there i a ey oe = 5 vo i e 
u any ng—can sembic & t . e; . ° e 
3-foot Cone Speaker. Illustrated, easily under- Sickles Diamond-Weave Coils a a a a 
stood Aaien 5 x have established an enviable the resistance R2. Therefore, the cen- 
£ . e * e 
Ask your dealer f 95 GRP. i 150 Cone Speaker „ 1 ter of the filament is no longer the 
t—the Double e for 50 or t n i it i 
for $10.50. If he hasn't them, and mill not get and large range of frequency 5 1 a it is is 5 of 
ane VVV with small variable capacity. the y a 5 an a 5 
compte h. 1 moti else lad Eon del Tanina Unita F 17 n laos 
= 1 
V8 fed Control Tuni oe the therefore is that at one instant the cen- 
GRP. Unit, d. f. p. Back Ring (pat. pend) : ter of the filament will be 14 volt posi- 
Ambroſd, Unit Mountings, braid, $1 3-50 There are Sickles Diamond-Weave ae i 
etc.» etc. Complete! in one package Coils for all leading circuite. tive in relation to the actual voltage cen- 


G. R. P. 3-foot Single Cone Kit 
eine Single ‘Cone $ N “ot can build: com- 
plete in every det with t an 
oa fae ee LO 


ter point and on the other half of the 
cycle will be volt negative. Inas- 


THE F. W. SICKLES CO. 
134 UNION STREET 


“How to Build Seven Practical 3-foot SPRINGFIELD - 15 MASS. much as the grid remains always at 
n No. oil Price the voltage center point, it is evident 
sent for 10c, coin or stamps. o IN 30 Shielded Transformer $2 $2. 20 on that the filament will be alternately posi- 

rowning-Drake 
G. R. P. PRODUCTS +» INC. 18A Roberts Cii cuit 2.00 mes tive and negative in its relation to the 


104 Fifth Ave. Suite 2399 New York City 25 Aristocrat Circuit 8.00 set 


grid, thus causing a hum. 


All apparatus advertised in this magazine has been tested and approved by Poputar Rapio LABORATORY Page 283 


nnouncing 
THE A. C. RADIO TUBE 


FOR YOUR PRESENT SET 


ARCTURUS A. C. TUBES 
DETECTOR—AMPLIFIER— POWER 


Four Prongs—Fits Present Sockets—For all D. C. Sets 


BETTER RECEPTION 
MORE RELIABLE MORE CONVENIENT 
LESS EXPENSIVE 


INow you can have unfailing quality re- 
ception, the convenience and reliability 
of A. C. Tubes, with but a few simple 
changes, in any D. C. Set. 


Arcturize Your Present Set 


No matter what set you now own it will 
pay you to get complete information 
about this latest development in radio. 
You will find added satisfaction in the 
perfect reception you get with Arcturus 
A. C. Tubes. 

Write today for complete information 
mentioning make and model of your 
present set. 


ARCTURUS RADIO COMPANY, Inc. 
257 Sherman Avenue, Newark, N. J. 
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You Will Marvel at the 
Tone Reproduction of the 


Temple Drum 


Speaker 


(Long Compensated Air Column) 


People are positively aston- 
ished when they hear the 
TEMPLE SPEAKER for the 
first time. The marvelous 
clarity and purity of tone 
is amazing. 

The TEMPLE SPEAKER 
brings new joy in radio. Thru- 
out the entire musical scale 
this super-speaker is sensitive 
beyond comparison — un- 
equalled for tone quality. 
Dance music—organ recitals 
—opera—hear them now in 
a way you never dreamed 
was possible! 


Not a Cone 


Regardless of the kind ofradio 
set you operate, the TEMPLE 
SPEAKER will greatly im- 
prove its reception due to its 
long compensated exponen- 
tial air column Temple 
construction. The best set 
made will not give satisfac- 
tory results unless accompa- 
nied by the right speaker. 
Test the TEMPLE by comparison. 
Any Temple Dealer will be glad to 


give you a home demonstration 
with a Temple comparator. 


CONSOLE CABINET MODEL No. 65 
priced at $65.00; west of Rockies, $75.00 


DRUM TYPE MODEL No. 13—13 inch 
—priced at $29.00; west of Rockies, $32.00 


DRUM TYPE MODEL No. 18—18 inch 
—priced at $48.50; west of Rockies, $55.00 


I€ your dealer cannot supply you write for 


complete information and name of our 
nearest Temple dealer 


TEMPLE, Inc. 


213 S. Peoria St., Chicago, III. 


LEADERS IN SPEAKER DESIGN 
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AN IMPROVED FILTER THAT PRODUCES LESS HUM 


FicureE 14: 


This circuit is particularly adapted to power-packs that 
use the UX-216-b type of rectifier valve. 


The condenser shown by 


the broken line may be dispensed with entirely or it may be shunted 
across the middle condenser to furnish greater capacity at that point. 


Reducing the Hum in “B” 


Power-Packs 

THERE are some “B” power-packs in 
use which, although they are constructed 
of the finest parts, produce quite a hum 
in the reproducer when connected to a 
receiver. Usually this hum is not audi- 
ble while signals are tuned in, but it 
does become noticeable during the quiet 
intervals between announcements at the 
broadcast station. 

In experimenting with B' power- 
packs of various types in which instru- 
ments of known quality were used, some 
interesting things were brought to light. 
Four distinct causes for hum were found 
and eliminated without any additional 
expenditure for extra equipment. 

If the power-pack is placed close to 
the receiver with which it is used, it 
is possible to obtain a hum as a result 
of the electromagnetic coupling between 
the power transformer in the power- 
pack and the low-frequency trans- 
formers in the receiver particularly 
the transformer in the first low: fre- 
quency stage. 

To eliminate this source of trouble it 
is not always necessary to move the 
power-pack farther from the receiver. 
Moving the power-pack only a few 
inches one way or the other may do the 
trick, or it can sometimes be accom- 
plished by turning the power- pack 
around at an angle of 90 to 180 degrees 
from its original position. If the power- 


VOQO 


Armer 


pack is located in the battery compart- 
ment of a console, with the receiver on 
top, undesirable coupling can some- 
times be eliminated by placing the 
power-pack at the opposite end of the 
console from its normal position. 


Where a power-pack includes an auto- 
matic relay switch, this instrument may 
cause a considerable hum if it is too 
close to the power transformer. One 
power-pack tested produced a decidedly 
loud hum that could be heard twenty 
feet away from the loudspeaker when 
the set was in operation. In this the 
relay switch was placed within one-half 
inch of the power transformer. By re- 
moving the relay from the power-pack 
and placing it a foot away from the 
power transformer the hum was reduced 
to a point where it was scarcely audible. 
The hum from this cause results from 
electromagnetic coupling between the 
power transformer and the magnet wind- 
ings in the relay and will disappear when 
this coupling is reduced. 


Sometimes the relay need not be 
close to the transformer to cause this 
hum. In some cases the transformer 
field seems to follow along any exten- 
sive metal path provided for it, such as, 
for instance, the walls of the cans which 
inclose the filter condensers. To deter- 
mine the best position for the relay it 
is well to unfasten the relay and move 
it around while the power-pack and re- 
ceiver are in operation. 


00000 2 


A STANDARD FILTER CIRCUIT 
This filter circuit is used in practically all “B” power- 
The total current flows through both chokes in this arrange- 


FicureE 15: 
packs. 


ment, their 


thereby decreasing 


inductance ( and their filtering 


efficiency. Figure 1 shows an improved circuit. 


All apparatus advertised in this magazine has been tested and approved by PorputAR Rapio LABORATORY Page 285 


In cases where the current drawn from 
the power-pack is high, a reduction of 
hum can sometimes be obtained by tak- 
ing the high voltage tap off between the 
chokes, as shown in Figure 14, instead 
of from the output side of the second 
choke, as shown in Figure 15. Less filter- 
ing action is neccessary in the case of 
the high voltage used to supply the Condensers 
plate of the last low-frequency valve, 
and there is no need of more than one 
choke and its attendant condensers to 
procure adequate filtration. The plate 
voltage for the other valves requires a 
higher degree of filtration, and therefore 
needs the two chokes, although the last 
filter condenser, indicated by a dotted 
line in Figure 14, may be eliminated. 


By taking the high voltage tap off 
between the chokes the current drawn 
from this tap does not flow through the 
second choke at all. The inductance of 
a choke increases with a decrease of 
current. flowing through it. If the com- 
paratively high current drawn by the 
plate circuit of a power-amplifier valve 
in the last low-frequency stage is re- 
moved from the windings of the second 


“Superior to all others tested” 


i j ized radi i s have for a long time known 
choke the inductance of the choke is the exeelience of Tobe Condensers They 77 10 the e 
i i f continuing to function perfectly over long periods o 
therefore increased and the filtering time, Now “the Tobe No. 662 high voltage Block has 
action on the current that passes through been selected exclusively by McMurdo Silver for use 
. so oe with the new Silver-Marshall UNIPAC and Mr. Silver 
this choke is increased. The result of has written us the above reproduced letter. Send for 
this change is to provide better filtering price: ‘et tc: 
action on the “B” voltage supply for the f I ’ b D h 
circuits that are more susceptible to ODE eutsc mann 
hum, and at the same time to provide! Cambridge - Mass. — 


adequate filtering action for the circuit 
of the last amplifier valve. 


A fourth thing that sometimes causes NV AT LAST! Contr ol 
a hum in a B“ power-pack which also ö of Radio Reception 


supplies the C“ bias for a power-ampli- 9 
fier valve, is the improper adjustment of ALL THATS from Y our Easy Chair 1 


the “C” voltage. Improper adjustment , 

of the “C” voltage control of the power- 

pack may permit excessive current to 

flow in the plate circuit of the power- 

amplifier valve, with the result that the i 

power-pack is called upon to supply V b» ADIO 
more current than its filter can properly 

handle. By adjusting the control to 

provide a higher “C” voltage the cur- GOO DS 


rent drawn from the power-pack may be 
reduced to a normal value. with better service, quick- 


Most fans do not have the proper er shipments and lower 
voltmeters on hand to permit them to | Pes that give you,asare- 
adjust the “C” bias voltage by actual tailer tremendous advan- 
figures. As a matter of fact, this ad- | tages Over your competi- 
justment may often be made by ear. | OFS Write at once for the 
While the receiver is in operation at full | Greatest Catalog 
volume the C“ voltage control should | 21 1 = 
be varied until the sweetest and clearest | No order too small — 
reproduction is obtained. Many are un- | nonetoolargetoreceive 
der the impression that the “C” adjust- | Painstaking attention. 
ment is correct when the greatest 3 Seok ah 

volume of reproduction is obtained. This | voices you are paying. 
idea is not necessarily correct; and in | Note: We sell only to radio 
many cases judging the “C” battery ad- retailers. Write today! 
justment by the volume of reproduction Electrical Modell -$60.00 
-~ may be the cause of operating Write today for circular describing radio's 
wit too low a “C” voltage, with a re- 7 ~ newest and most revolutionary development 
Sulting excessive plate current drain. (Git harry Alter Co “a | ALGONQUIN ELECTRIC COMPANY, Inc. 
—S. Gorpon Taylor | 1764 Michigan Avenue CHICAGO Men Ree cee E 
D 


Turn set on and off—get station after 
station—swiftly—surely—DX—with- 
out leaving your easy chair. 
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7 end 2 
Remote Control 
Radio Tuning 
Unit 


No other tuning unit in the 
world like it. Tune your 
eet from any room of your 


— 
— 
a bs 


(aun 
III 
Z N 


0 


home. Attached to any 
single dial receiver 
with removable dial in 
a few minutes by re- 
moving old dial and 
attaching adapter plate 
with Remote Control 
Unit. 


10% West of Rocky Mts. 


Mechanical Model. $18.00 
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AMPERITE is the only automatic 
filament control that keeps the 
temperature or voltage of the tube 
filament constant de ‘spite varia- 
tions in the “A” battery voltage. 
It guarantees improved tube per- 
formance and increased tube life 
through always operating tubes at 
their proper filame ut temperature. 
Simplifies wiring, pane | design, 
tube control, tuning. Eliminates 
hand rheostats. Do not confuse 
with fixed filament resistors which 
attempt toimitate AMPERITE but 
are entirely different in principle 
and operation. Insist upon Am- 
perite. Price $1.10 mounted (in 
U.S.A.) For sale by all dealers. 
Write for FREE “Amperite Book” of season’s 
best circuits and latest construction data. 

1 PRIO 


[Radiall Company 


50 FRANKLIN Sr., NEW YORK 


PERITE 


AEG . Z. PAT. OFF, 


Me “SELF-ADJUSTING” Ricastat 


Every live dealer in“ 

radio sets, parts, acces- 

sories, supplies, etc., should have a copy 
of this bargain catalog. You will be 
amazed at the thousands of money-sav- 
ing radio items illustrated and listed in 
this storehouse of everything you could 


possibly need in radio. 


The GUIDE BOOK to Bigger 
RADIO PROFITS FOR YOU 


The book contains all the latest and most 


popular kits--all the famous, nationally 
known radio parts, accessories and supplies — 
the very newest types and designs of table 
cabinets and cona le s —everything at prices 
that mean bigger profits for you. 


O atal 
Short Wave Section nta ins 


section devoted to a showing of the highest 
grade short wave receiving and transmitting 
apparatus. Also the finest electrical appli- 
ances for use in the home. 


Tie up with a house that 
Dealers 


carries large, complete stocks, 

that gives you the highest 

y quality radio parts, that in- 

sures speedy shipments and 

oney 0 100°% — satisfactory service. 

Our wholesale vest pocket price list and dis- 

count sheet and catal)g will be sent to you 
on request. 

BUT WRITE QUICKLY 


SHURE RADIO COMPANY 
337E West Madison Street Chicago, Illinois 
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| 
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From a photograph made for Porutar Rapio 
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How To Build The LC-28 Receiver 
(Continued from page 217) 


A SCREW-DRIVER DOES THE ASSEMBLING 


Ficure 8: The mounting holes in the drilled chassis exactly accom- 

modate the instruments specified on page 214, and the mounting re- 

quires nothing but a screw-driver and a small socket wrench to fit 
the nuts, which are all of one size, 6/32. 


in Figure 3 for the exact connections 
that should be made. This carries 
out the theoretical circuit shown in 
Figure 5. 

The best scheme is to start by wir- 
ing up the connections on the bottom 
side of the chassis, Y. This includes 
the connections on the chokes, EI, E2, 
E3 and F, and the fixed condensers, K1, 
K2, K3 and M, located under the 
chassis, as well as the connections to 
the Yaxley plug, Q. Following this the 
connections to the combination vari- 
able resistor and switch, S, and the wir- 


ing to the positive filament terminals 
of the sockets, P1, P2, P3 and P4, 
should be made. 

Next, complete the connections be- 
tween the terminals marked “G” on 
the three sockets, P1, P2 and P3, and 
the adjacent ends of the resistors, G, 
H and I. These three connections take 
approximately '% inch of wire, and may 
be done with stiff bus bar. 

Now wire the other ends of the three 
resistors, G, H and I, to the adjacent 
terminals of the three high-frequency 
transformers, A, B and C, leaving a 


CSSS OF (Ce RECEIVER 


8 
N 
: 
8 
8 
A 


HOW TO HOOK UP THE RECEIVER FOR OPERATION 


FicuxE 9: 


This diagram shows. the proper battery connections for 


the receiver, and the wiring to be made in connecting the LC-28 kigh- 


frequency pack with any low-frequency amplifier and reproducer. 
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WASHERS ~ f 


i AN END VIEW OF THE SET 


Fıcure 10: This view shows clearly how the front panel is attached 
to the chassis by means of the sloping brackets. 


few inches extension that can be run 
over, later, to the three nearest termi- 
nals of the variable condensers, J1, J2 
and J3. 

Next, wire up the grid-circuit of the 
detector valve, including the grid-leak, 
N, and the condenser, L, as shown in 
Figure 3, leaving an extension to the 
variable condenser, J4, which can be 
made when the shields, R1, R2, R3 and 
R4, are attached. 

This completes the wiring as far as 
it can be done and leaves open only one 
end of these for connection to the 
variable condensers. 

The next job will be to install the 
sixteen corner posts of the four sets 
of shields, R1, R2, R3 and R4, by 
mounting them loosely in the four re- 
maining holes left around each stage, 
with a screw inserted through the 
chassis, Y, from the bottom. When 
this is done, the sides of the shields 
are ready to be inserted into the slots 
in the corner pieces. However, the 
four sides of the shields that face the 
panel should be first drilled with a No. 
17 drill for the hole necessary to run 
the wire out of the shields to the vari- 
able condensers, J1, J2, J3 and J4. This 
hole should be drilled exactly 34 inch 
up from the bottom and centered in 
the middle of the shield, as shown in 
Figure 11. The four front sides should 
then be inserted and the four wires 
pulled through the holes and soldered 
to the adjacent terminals of the four 
condensers, J1, J2, J3 and J4. 

Next, mount the two drums of the 
drum dial, U, by means of the flexible 
connections onto the extension shaft, V, 
which should be inserted through the 
three condensers, J2, J3 and J4, and 
onto the small shaft of the remaining 
condenser, JI. 

The two brackets, X1 and X2, are 
then mounted loosely on the chassis, Y, 


and the front panel, W, attached to the 
brackets with four flat-head machine 
screws, spacing washers and nuts. 

Next, attach two flat-head brass 
screws into the supporting arms of the 
drum through the proper holes in the 
panel and attach the pilot light and the 
front escutcheon of the drum, U. Then 
tighten up all screws and adjust the 
front panel, W, for correct position at 
the same time, so that the dials run 
smoothly. To connect the pilot light 
only one wire is necessary; it should 
run from the right-hand terminal of 
the pilot light (looking from the back 
of the set) over to the terminal con- 
nected to the frame and shaft of the 
switch-rheostat S. 

Next, insert the other three sides to 
each of the four sets of shields, R1, R2, 
R3 and R4, and attach the tops securely 
with four screws, so that good contact 
is made all around. The set is now 
complete and ready for operation. 


Operating Data for the LC-28 


The LC-28 high-frequency pack may 
now be inserted in its cabinet or con- 
sole, and the Yaxley cable, Q, should 
be attached first to the batteries or B“ 
power-pack, as shown in Figure 9. 
Then the connector may be inserted in 
the plug, Q, at the back of the high- 
frequency pack, being first sure that 
the combination switch rheostats are 
turned “off.” A ground wire should 
be attached to the tip jack, T1, marked 
“Aerial,” if no antenna is to be used. 
If, on the other hand, an antenna is 
employed, it should be connected to the 
tip jack, TI, marked Aerial,“ and the 
ground wire should be moved over to 
the tip jack, T2, marked Ground.“ 

The high-frequency pack may be 
used temporarily, if necessary, with the 
amplifier of a previous set by connect- 
ing the two output wires to the input 


Page 287 


} 
SEND TO 


PRECISION 


FOR YOUR 
LC-28 KIT 


Precision Coils are in the LC-281 Mr. 
Cockaday likes our Coil: you'll like our 
kits and service. Parts exactly as specified 


by Mr. Cockaday. 


4 Hammarlund Mid- line Variable Con- 
densers, . 000275 mfd. @ $5.10... 9900 


1 Hammarlund double drum dial. 0 
4 Precision type 4-B radio frequency 
ransformeͤss‚‚ tesa 2.50 
3 Samson high frequency chokes, type 
No. 125 % $2.25 / 6.75 
1 Samson high frequency choke, type 
No: 85. osu beara 4 eames 2.00 
3 Aerovox Moulded Condensers, .02 
mfd. @ 8000 2 ees 4.50 
1 Aerovox Moulded Condenser, .00025 35 
1 Aerovox Moulded Condenser, .00074 40 
NI 8 è 
1 Yaxley combination switch and rheo- 
stat, 6 ohms, No. 906-K ......... 1.75 
1 Yaxley cable connector plug with 
cable, type 660 ........ ...eeeee 3.00 
4 Carter fixed resistances, 4 ohms, type 
IIC eb OS ĩͤ RES OS 1.00 
2 Carter No. 10 tip jacks 
@ 10e. ea. ......... ‘ 
1 set insulating washers for 
tip jack: ose / eeu 
2 Imp“ plugs cord tip 
type @ 15c. ea. ...... 30 . 65 
1 Antenna name plate .... .05 
1 Ground name plate. .05 
4 Benjamin vibrationless sockets G 
)))) ( Wie ted ores Nee 3.00 
1 Lynch single resistance mounting... 35 
1 Lynch Suppressor, 500 ohms ...... 1.50 
1 Lynch Suppressor, 600 ohms ....... 1.50 
1 Lynch Suppressor, 700 ohms ...... 1.50 
1 Durham Metallized resister, 6 meg- 
III ͤu0•ẽ;Ü—v 8 50 
2 Tait bfiachee ss 2.00 
1 Alcoa aluminum chassis 7.50 
4 Sets special aluminum box shields 
for LC-28 @ $2.00 ............. 8.00 
1 Aluminum panel, 6-in. by 26-in. .... 4.50 
1 Hin. extension shaft -50 
TOTAL ·˙ů- $90.15 
New Coils 


The New Precision Diamond Cut Coils 


are a quality product. 


The rigidity of the bakelite form assures 
you that the inductance will be the same 
five years hence as it is now.. The spacing 
between wires is obtained by cutting the 
bakelite with Diamond edges. This gives 
accurate spacing between wires, and each 
coil is so spaced that the lowest distributed 
capacity is obtained. 


~ Type 4D 


Radio-Frequency Transformers 


Here is an accurate radio-frequency trans- 
former for a .00035 condenser. It is espe- 
cially designed for the present broadcast 
range and the secondaries are wound to an 
accuracy of one per cent. A set of three 


coils, $5.00. 


Send for our new catalogue 


Precision Coil Co., Inc. 
209 Centre St. New York., N.Y. 


\ ä ͤ—— ͥ]— 
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The Complete 
Resistance Line 


is a result of the focusing of the efforts of an 
organization, trained in the devel t and 
production of quality resistors, to the problem 
of supplying every resistance need of the manu- 
facturer, engineer and radio fan. 


This line includes every type of resistor re- 
quired for receiving, transmitting and power 
supply work. 

The stock sizes of Lynch Resistors have been 
carefully selected to meet the ordinary require- 
ments of the average circuits. Special resistors of 
any desired sizes or characteristics can be had to 
order. 


Tapped heavy duty type resistor for power am- 
plibers and battery eliminator circuits such as 
the Mayolian 171 and 210, the AmerTran and 
Silver Power Packs, and Thordarson 171 and 
210. Price of Amer Tran Tapped Resistor illus 
trated— $8.50. 


Metallized resistors give continuous, conductive, 
nonarcing, noiseless and permanent resistance. 
They are available in sizes ranging from .25 to 10 
megobms at 50 cents each; .012 to .2 megohm at 
73 cents each; and -0005 to. Ol megohm at $1.00 


and 
NOW!!! 


‘‘Pesistance—The Control Valve of Radio” 


A very thorough treatise 
on the proper use of re- 
sistors for every radio resist- 
ance need. Many pages, 
many illustrations, many 
new ideas. In fact, many 
dollars’ worth of informa- 
tion for a quarter. If your 
dealer can not supply you 
send your quarters’ worth 
of stamps for the real dope 
on amplifier, power am- 
plifier, and battery elimina- 
tor circuits. 


ARTHUR H. LYNCH, INC. 


General Motors Building 
1775 Broadway, at 57th St., New York,N.Y. 


© 


HOW TO DRILL THE STAGE SHIELD 


Ficure 11: This diagram shows the cor- 

rect position for the hole to be drilled in 

the front side of each stage shield for the 

wire that connects to the stator of each 
condenser. 


terminals of the amplifier with which 
it is to be used, as shown in Figure 9. 


The LC-28 high-frequency pack may 


also be used with any complete low- 
frequency amplifier in the same man- 
ner. 
in the series, “How to Get Quality Am- 
plification,” now running in POPULAR 
Rapio, will be found exceptionally well 
suited to the LC-28. 


Any of the amplifiers described 


Or, if the reader has any particular 


preference in amplification, whether it 
be transformer coupling, 


impedance 
coupling, resistance coupling or a com- 
bination, an amplifier embodying these 
principles may be connected with the 
LC-28 within a few minutes’ time and 
the set put into operation. 

The tuning of the antenna circuit is 
accomplished with the left-hand knurled 
disc of the double-drum dial, U, and 
the three remaining stages are tuned 
with the right-hand knurled disc of the 
drum dial, U. All volume control is 
accomplished with the switch, S. 

Place three Zetka RF valves in the 
sockets, P1, P2 and P3, for maximum 
results. These valves are really power 
valves and are designed with an excep- 
tionally low value of plate impedance; 
they draw slightly less than 14 ampere 
in the filament circuit and give a very 
high order of amplification. 

However, the ordinary standard UX- 
201-a type valves may be used with 
excellent results. 

In the detector socket, P4, a Z-200-a 
or a UX-200-a type valve should be 
used. 

To insert these valves, it is necessary 
to take off the tops of the four shields, 
R1, R2, R3 and R4, after which they 
should be replaced and tightened down 
securely. 

This set, in New York City, without 
an antenna, has been able to duplicate, 
with a large margin to spare, the re- 
sults obtained with the LC-27 on a very 
satisfactory antenna. 
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Just Out 
HARRY 
ALTER’S 
New Radio Book 


You, as a retailer, need the extra 
profit that is figured for you in our 
plan of selling at rock-bottom 
prices. Fourteen thousand dealers 
are sharing in the advantages of 
our overnight service. 


JUST OUT! WRITE TODAY! 


for your copy of this—the most 
famous of all radio catalogs. No 
matter what your customer wants 
we have it for you. Get your copy 
quick. 
Note: 
tailers. 


We sell only to radio re- 


he Harry Alter Co. 


Specifications: 


In seeking the reliability of fixed resistance with the 
convenience of variable resistance, radio authorities in- 
variably specify CLAROSTAT. Manufacturers of 
better grade radio power units invariably use CLARO- 
STAT. Radio laboratory workers invariably employ 


Wh ¢ Over five years of persistent, concen- 
y ® trated, specialized efforts have gone 
into developing the present CLAROSTATS. An en- 
tire plant is devoted to making Just CLAROSTATS. 
Specialization, then, has produced the desired result. 
Now you may be offered devices just as good as the 
CLAROSTAT.” You may be imposed upon with imi- 
tations at bargain prices. But if you seek results, follow 
the specifications! Use only the standard of variable 
resistance, which you will find in the familiar green box 
and bearing the name CLAROST AT stamped on the 
nickel-plated shell of the Universal type (20 watt) and 
the Power type (40 watt). 


Ask your radio dealer for literature on the appli- 


cation of Clarostat for improving your present set 
or building a better one—or write us direct. 


3 American Mechanical Laboratories, tse. 
Members R. M. A. 

Specialists in Variable Resistors 
285 North 6th St. Brooklyn, N. Y. 
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Without using an antenna the LC-28 
has brought in, during summer in New 
York, stations from the Pacific Coast, 
from northwestern Canada, from Mex- 
ico, Florida, Maine, Chicago, and inter- 
vening locations. And it is possible to 
obtain these through local broadcasting 
under ordinary conditions. 

In the November issue of POPULAR 
Rapio will be described How to Build 
and Operate the LC-28 Unipac,” the 
first of a series of combined amplifiers 
and power-packs for use with the LC-28 
for varying conditions of quality, vol- 
ume and price. This coming series will 
include transformer-coupling, resistance- 
coupling, impedance-coupling and push- 
pull amplification, and combinations of 
both, so that every set constructor may 
have just the type of amplification that 
he wishes to use with the LC-28. 


ADVANCE INFORMATION ON 
The LC-28 Unipac Amplifier 


For those who must do most of their 
radio shopping out of town, and who 
want to be ready to complete the LC- 
28 receiver as soon as the November 
issue of PopuLAR RADIO is issued, the 
Editors are publishing below the list 
of parts specified for this unit: 

1 S-M 328 full-wave, super-power trans- 
former; 

1 S-M 331 Unichoke filter system; 

2 S-M 240 audio transformers; 

1 S-M 241 output transformer; 

1 Tobe 662 condenser bank; 

5 S-M 511 valve sockets; 

1 Ward-Leonard S-651 resistor kit; 

4 Frost 253 tip jacks; 

1 Van Doorn 661 steel chassis and cabi- 
net with hardware; 


3 Eby binding posts (B—, 45+, 90+); 
20 feet of Kellogg hook-up wire; 

2 Frost FT 64 resistors; 

1 Frost F 1500 resistor; 

1 CX-326 1.5 AC amplifier valve; 

1 CX-310 power amplifier valve; 

1 CX-374 glow valve; 


2 CX-316B rectifiers. 


Nore: The use of two CX-381 rectifiers is to 
be preferred instead of CX-316-b’s due to greater 
life and slightly higher output voltage. 


The unit the parts for which are 
listed above is a complete two-stage low- 
frequency amplifier with “ABC” power 
supply and receiver “B” supply, oper- 
ating entirely from a 105-120-volt, 60- 
cycle light socket. Designed especially 
for use with the new LC-28 receiver, 
it will serve as a very high quality and 
powerful low-frequency amplifier and 
“B” power-pack, in connection with any 
standard receiver that contains no low- 
frequency amplifier. It will also func- 
tion as a complete light-socket-operated 
phonograph amplifier, upon the addition 
of a reproducer and magnetic phono- 
graph pick-up, such as the Pacent Pho- 
novox. Thus the amplifier, loudspeaker 
and pick-up allow the complete electri- 
fication of any existing mechanical pho- 
nograph, with results equal or superior 
to those obtainable from the more ex- 
pensive phonograph models that are 
now on the market. 


Transformers 


Two Additions to Last Year’s Radio Sen- 
sation. The Amazing Achievement 
in Audio Amplification 


Designed for set builders who demand 
precision, sensitivity, high quality and 
efficiency 


H. F. L. C. is Audio Transformers and C-25 

Output Transformer—New companions of a 

Great Unit, will work in any circuit and im- 
prove any radio set 


$ 


used, approved and most 
highly endorsed by lead- 
ing Radio Engineers. 
Thousands of engineers 
and fans, who have 
turned f H. F. L. Units 
for better reception, hail 


H. F. L. Units Give Wonderful eanan Whey haet, trate 


+ 
H. F. L. Facts 
H. F. L. Units have been 
2 —unexcelled for Power, 
Clear Reception Selectivity and Purity of 
Engineers acclaim H. F. L. C-16 a marvellously effi- Tone. 
cient Audio Transformer. It carries signals at All H. F. L. transform- 
highest volume and lowest amplitude without blast- ers are designed for 
ing or developing harmonics. Operates with all baseboard mounting or in- 
power tubes as well as standard tubes. visible sub, panel wiring 
each unit is enclosed and 
H. F. L. C-25 Output Transformer handles the voltage 5 senume Bake 
output of power amplifying tubes, at the same time . 
matches the impedance of the average speaker to H. F. L. Units are easily 
tubes. Protects loud speaker unit without reducing connected into the assem- 
plate voltage. bly, simplify set construc- 
tion, and make a beauti - 
Mechanical features of these two transformers are: eee 
A coil designed and treated to exclude moisture and 
withstand heavy electrical surges without breaking PRICES 
down—complete magnetic shielding to avoid inter- H-210 Transformer. . . $8.00 
stage coupling — terminals brought out so as to in- Pst eee 
sure short leads. 1-425 R. F. Choke.... 5.50 
; 1 R. F. Trans- sti 
Set Builders—Dealers c- 25 Output rane 
If your jobber cannot supply you with H. F. I. r 
Transformers, wire us for name of nearest jobber. 4 4 
131-F NORTH WELLS STREET, CHICAGO, ILL. 


TOREA 
Sr ee ne eee 


ee @ 


It is possible that your individual 3 has been covered m in an issue of POPULAR RADIO, and so as 


2 


L PO Dror TARON RE ARTEEI τοοοοοτττ 


RADIO P ROBLEMS SOLVED 
o 
an ald to you we endesvor to 279 supply of back numbers in The condensed index below gives a 2 
few of the ee that have recently; Jook this ine ove 57 5 “and if the information 0 ° 
covered, we will be pleased to supply back numbers at 35c a copy. cone ans 2 
x October, 1926 December, 1926 ° 
—How to Build the New LC-27 Receiver. — Uncle Sam's New Short-Wave Net. + 
°° —The Radio Road Hog. — How Circuit W Affects Selectivity. A 
8 e Circuits — POPULAR RADIO Circuit 
— Inside Information on New Radio Receivers. Pa Eo S -intermediate PER 
—Why Signals Fade. Inside Information on New Radio Receivers. 
November, 1926 January, 1927 2 
—How to Build the LC-Senior Power- Pack. Y 
> — Waves and Wavelengths. Oe to Build 815 New KE-27 Receiver. 2 
PopulAR RADIO Circuits. —To Start and Stop Your Set Automatically. + 
— How to Select Your Radio Parts. — POPULAR RaDIO Circults. Ze 
— How to Patent Your Radio Inventions. — The Quack Doctors of Radio. 
O — How to Solder. — How to Build the LC Junior Power-Pack. $ 
POPULAR RADIO À 
119 West 57th Street New York, N. Y. 
8 
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LOOR! 


The Last 
Word in 


RADIO 


Radio is an 
exact science, yet 
so new there is 
still much that is 
incorrect and un- 
scientific in 
present equipment. 
The results are 
faulty reception 
and complaints. 


To meet this need we have compiled the 
exact facts covering the entire scope o 
radio science and every type of receiver 
into one big, fine, new book. With it you 
can now Be The Man Who Knows! 


DRAKE'S RADIO 
CYCLOPEDIA 


Solves the Dealer’s 
Service Problems 


If you design, build, repair or service 
radio receivers you need this book. All 
subjects alphabetically arranged, with hun- 
dreds of cross references so you quickly 
find what you want. 1672 headings, 985 
illustrations, 871 pages. Nothing else like 
it. It is the book of radio, just out. 
SEND TODAY. $6.00 postpaid. Also for 
sale at all bookstores. 


Big catalog of useful books sent free 


FREDERICK J. DRAKE & CO. 
Publishers 


1011 S. Michigan Blvd., Chicago 


Se kee SSS Se ate . amelie a aa eine 


Use Polymet Products 


Type F100) Small 


Ty pe F1002-F1008—The en- 

tire condenser requirements 

1 rT Filter section. Two units 
appi — 4.-4.-¢ Mid. und 
1 1 -l.-c Mfd 


For RAYTHEON “ABC” 
Eliminators 


For efficiency and permanent satis- 
faction you can’t beat Polymet 
Products. 


More and more Radio Engineers 
are every day specifying Polymet 
Products because they know by ex- 
perimentation that they are the 
leaders. To insure lasting, satisfac- 
tory results for Battery Elimina- 
tors, Power-Packs and Electric Sets 
buy only Polymet “better made 
Radio Essentials.” They are the best. 


Send for our latest booklet showing 
some of the most popular circuits 
and the complete line of Polymet 


Products. 
Pol et 


Manufacturing Corporation 
599 Broadway, N. . 


POLYMET PRODUCTS 


wW Tae 


BROADCASTS 


Photo-Electric Cell Per— 
forms Novel Stunt 


By means of a photo-electric cell, a 
one-candlepower flashlight in New York 
recently turned on the 1,380,000-candle- 
power searchlight erected at Charlottes- 
ville, Va. When the flashlight beam 
fell on the light-sensitive cell, an elec- 
tric current was sent over wire and 
actuated an electric relay that turned 
on the power for the searchlight. In 
like manner, the first glow of the search- 
light at Charlottesville operated a photo- 
electric cell that turned on a flood light 
in City Hall, New York City; this light 
illuminated a portrait of Thomas Jef- 
ferson, in whose honor the Charlottes- 
ville beacon was named. The beacon 
is intended as a guide post for air- 
planes and is the largest searchlight ever 


constructed: 
* * 


An Automatic Radio Ship 
Announcer 


A PATENT has been granted to Elmer 
Sperry, of Brooklyn, for a radio de- 
vice that automatically broadcasts the 
name, position and speed of a ship. 

The device is a cylindrical machine, 
about the shape of a top hat, which 
is connected with the compass of the 
vessel. As the compass gives the posi- 
tion of the ship, impulses are sent out 
by radio to shore stations in communi- 
cation with the ship. Similarly, the 
machine is geared to the propellers of 
the vessel and the speed of the ship is 
ascertained from this connection. The 
device also sends out the name of the 


vessel. 
* * 


An Outdoor Radio Game 


From England comes an outdoor 
sport centering about radio. At a re- 
cent meeting of a British radio society, 
a small radio broadcasting station was 
set up secretly in one of the houses of 
a farm to broadcast radio signals at 
intervals. The members of the society, 
scattered about in the surrounding 
country, sought to locate it. Mr. 
Maurice Child, using an apparatus to 
detect the direction from which radio 
waves are arriving, made three readings 


at points a few miles apart, combined 
these on a map according to the well- 
known surveyor’s method of triangu- 
lation, and located the “quarry.” win- 
ning the prize offered by the Wireless 
World, a British radio magazine. 

* * 


Radio and Movies Combined 
for Broadcast Lectures 


A METHOD has recently been per- 
fected in Germany for combining 
movies with radio for the purpose of 
illustrating broadcast lectures. In each 
auditorium where the broadcast lecture 
is to be heard, the illustrative films are 
run on a projector geared to a motor 
that is synchronized with all the other 
motors in the lecture hook-up. The 
lecturer watches one of the projections, 
or a private projection in his study, and 
times the remarks he is broadcasting to 
fit the scenes being illustrated. 

* * 


The First Book on Radio 
Law 


THE first book to deal with the com- 
plexities of radio law has been published 
by the McGraw-Hill Company of New 
York. It is entitled “The Law of Radio 
Communication,” and was written by 
Judge Stephen B. Davis, formerly a 
solicitor in the Department of Com- 
merce and aide to Secretary Hoover in 
the control of radio. The book con- 
siders most of the controversial legal 
phases of radio today, such as federal 
jurisdiction, state jurisdiction, conflict- 
ing rights in reception and transmission, 
property rights, the broadcasting of 
copyright matter, the control of broad- 
casting programs, libel and slander, and 


international law. 
* * 


Caucasus Priests See “Devil- 
try” in Radio 

Rapio progress in Svanetia, a wild 

district on the slopes of the Caucasus 

Mountains, is not encouraged by the 

Mohammedan priests, or Mullahs, who 

look on the strange 5pirit-speaker“ 


from the West as an instrument of the 
devil. Recently a receiving set was 
publicly damned before a huge crowd 
and then thrown down a precipice. 
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SpCiAl 
RADIO. 
FREQUENCY 
y 


Adopting suggestions made by Laur- 
ence M. Cockaday, Zetka Laäporatories 
have produced a new tube ... a 14 
amp. Radio Frequency Amplifier .. the 
ZRF. Experimentation has brought out the 
startling fact that with the use of the ZRF 
over 33% greater amplification per stage is ob- 
tainable than with standard tubes. 

It was found thatin RF, the mu of the tube 
played a very small partin obtainingthis great 
amplification, due to the large effective capa- 
city of high mu tubes at high frequencies. The 
main factors are a low input capacity between 
the elements (which goes with a low mu) 
and a low plate impedance. 

The plate resistance of the ZRF is lower 
by one-half than that of standard tubes, re- 


ZETKA LABORATORIES, 


E f 


Ihe Cear- Glass Tube A 
1 Google 
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. not only in far greater amplication, 
but in infinitely better tone qualities. 
Price $4.50. 

In conjunction with the ZRF, there has 
been developed a special Detector the 
Z 200 A- absolutelyfree of the objectionable. 
fry, spatter and hiss under all conditions. 
Price $4.00. 

For Audio Amplification—ZP 201 A, the 
lf amp. All- stage Power Tube has been 
redesigned more ruggedly. May also be 
used as a detector. 

Experimenters, engineers and dealers are 
invited to write our laboratories for actual 
detailed characteristics of the complete line 
of Zetka Clear- glass Tubes. 


INC., 73 Winthrop St., Newark, N. J. 
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The LC-· 28 
UNIPAC 


Parts for the LC-28 Unipac—the am- 
plifier and power supply exactly as speci- 
fied by Laurence Cockaday for the new 
Popular Radio IL. C-28 circuit, are now 
ready at your nearest dealer. The parts 
chosen by Mr. Cockaday are: 


1—S-M Super power transformer. 8 o 
1—S-M 331 Unichoke......... 

2—S-M 240 audio transformers. 12 99 
1—S-M 241 output . 5.00 
1—Tobe 662 condenser bank.. 
5—S-M 511 tube sockets....... 2.50 
1—Ward-Leonard 651 resistor kit 7.00 
4—Frost 253 tip jacks......... 60 
1—Van Doorn chassis and cabinet 8. 00 


3— Eby binding posts 
20—ft. Kellog hook-up wire .20 
2—Frost FT-64 resistors....... 1.00 
1—Frost F-1000 resistor ....... 50 
!!! ĩͤ See Ss 581.25 


The LC-28 Unipac, just like all other 
Unipacs, is designed particularly for the 
man who is content only with reprodue- 
tion that is truly realistic, and the choice 
for the LC-28 is insurance that the new 
Cockaday receiver has tone quality un- 
beatable. The Unipacs are as far ahead 
of any ordinary amplifier as the cone iS 
ahead of the 1920 “loud speaker.” Each 
Unipac provides positively marvelous 
realism of sound reproduction — each 
offers the same fine qualities that have 

laced Silver-Marshall transformers far 

in the lead of audio amplification. All 
are housed in attractive brown crackle 
steel cases and will provide B power to 
the entire receiver, in some cases A, B 
and C power. They may be built as pho- 
nograph amplifiers, one or two stage, 
push-pull or straight amplifiers, ABC 
supplies—in fact, are of universal appli- 
cation. Two other outstanding models 
of the S-M Unipac line are the 660-210 
and the 660-171 kits. 660-210 is a push- 
pull 210 power pack delivering from 4 
to 17 times more power than any other 
210 packs, with quality of reproduction 
guaranteed unequalled by any other 
known amplifier, and is priced at $83.25. 
660-171 kit is a push-pull 171 amplifier 
and B supply especially recommended as 
a third power stage for the new Infra- 
dyne or similar receivers, to which it 
also supplies all B power. Actually, it is 
more powerful than the average 210 
power packs. Price, $64.00. 


SILVER-MARSHALL, Inc. 
844 WEST JACKSON BLVD. 
CHICAGO, U. S. A. 


Radio Enters the Show 
Business 


BROADCASTING, which started as a part 
cf the electrical business, has developed 
into an important member of the show 
business. Payrolls of from $500 to 
$2,000 a night are paid out for talent 
alone on the big chains; outstanding 
entertainers are reported as getting as 
much as $2,000 for a single short ap- 
pearance before the mike. And radic 
is making its own artists, too. So great 
has been the demand of the public to 
see radio artists face to face that a 
broadcasting chain has established a 
bureau to provide personal appearances 
for its own artists. 

* * 


A New Station for Trans- 
atlantic Radio 


CONSIDERABLE improvement in the 
transatlantic radio telephone service is 
promised by the construction of a new 
radio station now being built by the 
British Government at Cupar, Scot- 
land. 

Measurements and tests carried out 
in 1925 indicated that the north of the 
British Isles was the ideal situation for 
transmission and reception of telephonic 
conversation with the United States, 
and Cupar was decided upon as the 
best available location. This station 
will supersede the present station at 
Wroughton, Wiltshire, which is about 
eighty miles from London. 

* * 


Feeding Lines to the 
Announcer 


THE introductory remarks which ap- 
pear to fall so extemporaneously from 
the announcer’s lips are, according to 
the most modern studio technique, writ- 
ten down beforehand and carefully 
planned. Broadcasting has to be run ac- 
cording to a schedule in which every 
second counts. The words that are 


spoken must be timed. 
* * 


Radio “Mileposts” for 
Airplanes 


THE radio beacon system for use in 
airplane navigation has been progress- 
ing under the experimentation of the 
Bureau of Standards at the demonstra- 
tion station at College Park, Md., on 
the New York-Atlanta airway. The 
system as it will be developed will in- 
corporate three radio devices. The first 
is the directive radio beacon that sends 
out a special type of radio beam by 
which airplane pilots are able to follow 
the designated course in total darkness 
or fog. The system also makes use of 
marker beacons placed at intervals of 
about 25 miles along the air route; these 
will act as radio mileposts. Supple- 
menting these, radio telephony will be 
used to inform the pilot of landing con- 
ditions and weather expectations. The 
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control of all these devices will be cen- 
tered at the airports. The control cen- 
ter will also be equipped with receiving 
apparatus to receive messages from 
such airplanes as are equipped with 
transmitting apparatus. 


* * 


An All-European Broadcast 
Program 


AN all-European musical concert, to 
which a dozen widely separated cities 
contributed, recently was broadcast by 
Copenhagen radio stations. 

During a period of three hours, by 
means of relaying, the Danish radio 
public was able to hear London, Paris, 
Toulouse, Berne, Prague, Langenberg 
Moscow, Daventry, Bruxelles, Oslo, 
Frankfurt and Lyons. The concert was 
exceedingly popular with the Danish 


radio public. 
* * 


Radio Broadcasts a Song 
Unheard by Human Ear 


THE superiority of modern radio ap- 
paratus to the human ear, considered as 
a listening device, was demonstrated re- 
cently in England during an attempt 
to broadcast the song of that seldom- 
heard bird, the nightingale. A feathered 
songster far off in the distance burst 
into song while the experiment was go- 
ing on. The engineers at the micro- 
phone heard nothing, but the song was 
picked up by the especially sensitive 
microphone that was being used and 
was broadcast, without the knowledge 
of the engineers. 


** * 


A Radio “Shadow” 


An American destroyer division re- 
ports that there is a radio “shadow” 
along the north side of Haiti, which 
makes it impossible for ships cruising 
along the north side of the island to 
communicate with vessels on the south 
side during the times when the high 
mountains of Central Haiti intervene. 


Ý ** 


A Correction in the July- 
August Number 


Davip Lay’s mathematics were in 
error in the article entitled “The New 
Exponertial Horn,” in the July-August 
number. At the bottom of the second 
column, on page 23, the article reads: 

“If roots are to be expressed instead of 
powers, the exponent is negative. For 
example, an exponent of —2 indicates the 
square root, an exponent of —3 indicates 
a cube root, and so on.” 

This should have read: 

“If roots are to be expressed instead 
of powers, the exponent is fractional. For 
example, an exponent of 4 indicates the 
square root, an exponent of 1/3 indicates 
the cube root, and so on.’ 

A negative exponent indicates that 


the reciprocal of the number is to be 
raised to the power indicated. 
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VITROHM RESISTORS and RHEOSTATS 


Vitrohm 
Radio 


Resistors 


The Adjustat 


The Vitrohm Adjustat is a 15-step potentiometer 
connected rheostat adapted for use in all current 
supply circuits. Like all Vitrohm Products, the 
resistive element, wire, is embedded in and pro- 
tected by fused-on vitreous enamel. 


The Adjustat is priced at $3.00. 


TYPES 

507-79 1 ohm 4000 m. a. 507-81 600 ohms 180 m. a. 

507-71 2 ohms 3000 m. a. 57-75 1000 ohms 125 m. a. 

A R A R 507-72 6 ohms 1500 m. a. 507-76 2250 ohms 90 m. a. 

D LEON D 507-73 20 ohms 1000 m. a. 507-84 7500 ohms 50 m. a. 

Resistors and 507-74 30 ohms 800 m. a. 507-77. 10, 000 ohms 40 m. a. 

i . . 507-80 50 ohms 650 m. a. 507-78 25,000 ohms 20 m a. 
Rheostats are now avail- THE ADJUSTAT 


able to the experimenter 
and home constructor in 
93 types and styles cov- 
ering the resistance de- 
mands of every current 


Resistor 507-66 

Vitrohm Resistor 507-66 is a trans- 
mitting grid leak for circuits up to and 
ae including 1000 watts inputs. It is par- 
supply circuit. ticularly recommended for circuits em- 4 

i 6 
A fer oF thes products ploying the R. C. A. UX852 Tube. RESISTOR 507 

ee A Total resistance 15,000 ohms, tapped at 

ANN er EIS ee 5000 and 10,000 ohms. $6.00 
full description is con- 


tained in Radio Bulletin 
507 which will be sent 


you without charge. 


Resistor 507-9 
This resistor is for use in B & C Supply 
Circuits having an output under loa 
180 volts. At this voltage, intermediate 


5 n voltages of 22, 45, 67, 90 and 135 are 
rents are available. Priced at $6.75. 


eee yee ow ——— 2 


Vitrohm News’’, a 
monthly Bulletin cover- 
ing circuits and items of 
interest to the radio fan, 


Was first published in Vitrohm 
September. Thiscopy and HEAVY DUTY Rheostat 
subsequent issues will be The Vitrohm heavy duty Rheostat has 
sent you upon request. 11 steps of adjustable resistance. It is 


particularly adaptable for use in series 
with transformer primaries to com- 
nsate for line voltage changes. 
hese Rheostats are 4 inches in dia- 
meter and are arranged for either base 
or panel mounting. $5.50. 


TYPES 
507-83 12.5 ohms 2200 m. a. 
507-59 20 ohms 2000 m. a. 
507-63 50 ohms 1000 m. a. 


31-41 South Street Mount Vernon, N. Y. 


resistor specialists for more than 35 years 
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90 Volt Power 
Unit :: $12.75 


N LEE TE 


ac < = . r E TAR — TA 
| l 1 5 { ij 1 I. 
N s v i è e Fg 
* — . — . 


Hums, line noises, etc., positively impos- 
sible with this new advanced unit. Plug 
in and forget. Non-acid and noiseless. All 


detector and intermediate voltages plainly . 


marked. Simpler to hook up than dry 
cells. Operates any type set 1 to 12 tubes. 
Greater volume and clearness guaranteed. 
If not thoroughly satisfied, return after 
using 30 days for complete refund. Guar- 
anteed further 2 years. For 110-120 volts 
AC 25 to 60-cycle current. 90 volts, $12.75; 
11214, $15.25; 135, $17.50; 157%, $19.50; 
180, $24.00; 202%, $26.00. 

Also built for DC current, 110 and 32 
volts, at only $3.00 additional, any size 
above. Ample stocks—same day shipments. 
Simply say—ship C.O.D. or write for my 
interesting literature, testimonials, etc. 


B. HAWLEY SMITH 


334 Washington Ave., Danbury, Conn., U. S. A. 


Standard parts and equipment 
at money-saving prices, with dis- 
counts that show you a real 
profit. Electrical Phonograph— 
pick-ups—latest kits! New A C 
tubes and transformers—parts 
for any circuit—power audio 
equipment—short-wave supplies 
—they are all in our big new 


1928 Catalogue. Write for it 


today, with discount sheet. 
12-hour shipment guaranteed. 


via FST, 
204 North 10ST sl. louis. MO. 
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Transoceanic Calls Heard 


PorputaR Rapio has just received a card 
from W. B. Jennings (NU-10N), 26 
Tapley Street, Lynn, Mass., thanking us for 
forwarding to him some calls heard (QSL) 
cards from station EF-8EZ in France. 

PoPuLAR Rapo is doing this same ser- 
vice for all other American amateurs. Ar- 
rangements have also been completed for 
forwarding American QSL cards for their 
proper destinations in foreign countries. 
This delivery is made through local agents 
in those countries who have or can obtain 
the present address of foreign amateurs. 
American amateurs are invited to send 
their cards to foreign amateurs through 
this office, which will not only assure safe 
delivery through the special agencies which 
are thus provided, but which will publish 
a monthly list in a Transoceanic Calls 
Heard” department. 

Address your cards to the foreign ama- 
teurs by call numbers and enclose them 
in an envelope to— 


The Calls Heard Editor, 
PopulLAR Rapio, 
119 West 57th Street, New York. 


THE following stations were received 
and logged at the amateur station of 
Roger Pieton (EF-R390) at 92, Rue 
Riquet, Toulouse, France, using a 
Bourne receiver with one stage of low 
frequency: 

NU-2CUZ—July 13, 1927; signal strength 
R8; stable DC note on 20.65 meters; 

NU-6BJF—July 14, 1927; signal strength 
R6; rectified AC note on 20.30 me- 
ters; fading; 

NU-2BBB—July 14, 1927; signal strength 
R8; steady rectified AC note 21.65 
meters; 

NU-6ASZ—July 14, 1927; signal strength 
R8; steady rectified AC note on 20.50 
meters ; 

NU-8ARO—July 14, 1927; signal strength 
Ro; steady rectified AC note on 20.65 
meters ; 

NU-1DM—July 11, 1927; signal strength 
R7; stable DC note on 18.8 meters; 

NU-2AUE—July 11, 1927; signal strength 
R6; stable rectified AC note on 20 
meters; 

NU-1CJH—July 11, 1927; signal strength 
R7; stable rectified AC note on 20.4 
meters; 

NU-1AD—July 11, 1027; signal strength 
R8; stable rectified AC note on 21 
meters; 

NU-1AXX—July 10, 1927; signal strength 
R4; DC note on 20 meters; fading; 

NE-1BY—June 6, 1927; signal strength 
R3; stable rectified AC note on 20 
meters; 

NA-9KV—June 8, 1927; signal strength 
R8; stable rectified AC note on 20 
meters; 

NT-8AF—June 26, 1927; signal strength 
R7; rectified AC note on 20 meters; 
fading; 

NU-1CTU—July 11, 1927; signal strength 
RS; steady rectified AC note on 20.3 
meters; 

NU-8BEN—July 19, 1027; signal strength 
R8; steady rectified AC note on 20.9 
meters; 

NU-8BAG—July 19, 1927; signal strength 
R6; steady DC note on 19.8 meters; 

NU-2DR—July 19, 1927; signal strength 
R8; steady rectified AC note on 20.3 
meters; 

NU-1BBO—July 14, 1927; signal strength 
R7; steady rectified AC note on 18.4 
meters; 

NU-1BKP—July 15, 1927; signal strength 
RS; steady rectified AC note on 20.5 
meters; 

NU-1BAT—July 16, 1927; signal strength 
R4; DC note on 20.9 meters; fading. 


THE following stations weré received 
and logged at the amateur station of L. 
Berger (EF-80EO), at Villa Babiole, 
Cambo, Basses Pyrenees, France, with 
a cage antenna and counterpoise and 
one stage of low frequency: 
NU-3IU—April 6, 1927; signal strength 

R6-7; rectified AC note on 41 meters; 
bad static; 

NU-8ANC—April 6, 1927; signal strength 
R4; DC note on 40 meters; bad 
static; 

NU-1CD—March 13, 1927; signal strength 
R6; DC note on 40 meters; atmos- 
pherics; 

NU-5EK—March 13, 1927; signal strength 
R6; good rectified AC note on 42 
meters; much static; 

NU-2GU—March 13, 1927; signal strength 
R6; rectified AC note on 42 meters; 
much static; 

NU-2CVJ—April 17, 1927; signal strength 
R8; rectified AC note on 40 meters; 
no fading; 

NU-1BGD—April 17, 1927; signal strength 
R6; rectified AC note on 40 meters; 

NU-8CWT—Feb. 27, 1927; signal strength 
R2-3; DC note on 41 meters; much 
interference and static; 

NU-2BCM—Feb. 27, 1927; signal strength 
R6; rectified AC note on 42 meters; 
interference; 

NU-1CD—Feb. 27, 1927; signal strength 
R2-3; rectified AC note on 42 meters; 
much interference and static; 

NU-1BBM—Feb. 27, 1927; signal strength 
R6; rectified AC note on 42 meters; 
atmospherics; 

NU-1CSX—April 14, 1927; signal strength 
R6; rectified AC note on 41 meters; 
atmospherics; 

NU-1AIX—April 14, 1927; signal strength 
R1; DC note on 40 meters; much 
static; 

NU-3JU—April 14, 1927; signal strength 
R6-7; rectified AC note on 40 meters; 
bad atmospherics; 

NU-8AXA—April 26, 1927; signal strength 
R1; DC note 41 meters; much static; 

NU-1BZQ—April 14, 1927; signal strength 
R3-4; rectified AC note on 41 meters. 


THE following stations were received 
and logged at thé amateur station 
EF-8HIP, Paris, France, using a Schnell 
receiver with one stage of low fre- 
quency: 

NU-8AXA—July 21, 1927; signal strength 
R3; good rectified AC note on 20 
meters ; 

NU-8CFR—July 19, 1927; signal strength 
R4; steady rectified AC note on 20 
meters; 

NU-1AXA—July 1, 1927; signal strength 
R7; steady rectified AC note on 20 
meters; 

NU-1BYV—July 1, 1027; signal strength 
R5-6; rectified AC note on 20 meters; 

NU-2AOL—July 1, 1927; signal strength 
R4-5; rectified AC note on 20 meters; 

NU-2AGN—June 28, 1927; signal strength 
R5; steady rectified AC note on 20 
meters ; 

NU-1BEB—July 1, 1927; signal strength 
R4; very fine rectified AC note on 
20 meters; 

NU-2UR—July 1, 1927; signal strength 
R4-5; good rectified AC note on 20 
meters; 

NU-2AYJ—July 11, 1927; signal strength 
R3-5; rectified AC note; 

NU-1BIV—June 30, 1927; signal strength 
R3-4; rectified AC note on 20 meters; 

NU-8ADG—June 29, 1927; signal strength 
RS; good) rectified AC note on 20 
meters. 
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THE following stations were received 
and logged at the amateur station 
G. Baron (EF-8BRN), at Rouen, 
France, using a Schnell receiver and a 
single-wire antenna: 

NU-9ADK—March 23, 1927; signal strength 
R5; DC note; slight interference; 
NU-8BAJ—March 24, 1927; signal strength 

R3; heavy static; 
NU-8ADM—March 15, 1927; signal strength 
R7; rectified AC note; 
NU-4HY—March 15, 1927; signal strength 
R7-8; no fading; 
NU-2LE—Feb. 27, 1927; signal strength 
R5; DC note; some interference; 
NU-2AKJ—March 21, 1927; signal strength 
R6; some static; 

NU-1ID—April 3, 1927; signal strength; 
rectified AC note; 

NU-4TV—April 20, 1927; signal strength; 
R7; rectified AC note; 

NU-2AVR—April 30, 1927; signal strength 
R6-7; rectified AC note; 

NU- 2AFM—May 2, 1927; signal strength 


R6; 
NU- 2AHM—April 26, 1927; signal strength 
R5; DC note on 36 meters: 
NU-2AEF—April 30, 1927; signal strength 
R4; rectified AC note; some inter- 
ference and much static; 
NU-1AVL—April 30, 1927; signal strength 
R7; rectified AC note; 
NU- 1AFL—May 2, 1927; signal strength 


R7; 

NU- 2BOW—May 1, 1927; signal strength 
R8; some fading; 

NU- 1MV—March 25, 1927; signal strength 


NU- 105. March 26, 1027; signal strength 
R6; slight interference; 

NU-1CKP—March 15, 1927; signal strength 
R8; interference; slight fading; 

NU-1RN—March 15, 1927; signal strength 
RS; much interference; slight fading. 


THE following stations were received 
and logged at the amateur station of 
A. Cremailh (EF-8JZ), at 15, Rue de 
Vitre, Rennes, France, using detector 
and one stage of low frequency: 


NU-3TN—April 7, 1927; signal strength 


R5; good rectified AC note on 39 me- 
ters; no fading; 

NU-2A0—April 7, 1927; signal strength 
R6; AC note on 38 meters; no fading; 

NU- 9BCL—April 7, 1927; signal strength 
R6-7; good rectified AC note on 37 
meters; 

NU- 4LD—April 7, 1927; signal strength 
R6-7; good rectified AC note on 36 
meters; 

NU-3AGM—March 27, 1927; 
strength R6; 41 meters: 
NU-3UD—April 3, 1927; signal strength 

AC note on 42 meters; no fad- 


signal 


NU-IBKE—April 2, 1927; signal strength 
R6; 37 meters; 

NU-2AVG—March 27, 1027; signal 
strength R6; good rectified AC note 
on 37 meters; 

NU-3LL—March 29, 1927; signal strength 
R6; good rectified AC note on 41 
mete ers; 

NU-1AVG—March 27, 1927; signal strength 
R6; DC note on 36 meters; 

NU-1VZ—March 27, 1927; signal strength 
R6; DC note on 36 meters; 

NU-2AZK—March 29, 1927; signal 
strength R5; rectified AC note on 37 
meters; 

NU- 2ATX—April 3, 1927; signal strength 
R6-7; very good rectified AC note on 
37 meters; 

NU-2FC—April 3, 1927; signal strength 
R7; good rectified AC note on 36 
meters: 

NU-2BEM—April 3, 1927; signal strength 
R6-7; AC note on 41 meters. 


“The human ear could not detect 
further tone improvement” 
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Engineers told us this as Samson Symphonic Transformers were tested in famous 
laboratories. Musicians confirmed it frequently. 

The curve above shows audible music is amplified with remarkable evenness from 
lowest to highest frequency. This frequency characteristic of the Symphonic Trans- 
former is more uniform than that of the average broadcast station or any loud 
speaker in common use. Samson power units will supply dependable A, B and C 
current for the above. 

“Audio Amplification,” a book rich in highly practical original information for 
bettering quality of reproduction, sent on receipt of 25 cents. 

Learn how to get supreme coil efficiency from new “Inductance Units Bulletin.’ 
Send 10 cents to cover mailing. 

How to apply RF and AF Chokes to 17 popular circuits, or your own, is illustrated 
in Make-Em-Better Sheet. Send 5 cents to cover mailing. 


Send 10 cents for “B Eliminator and Power Amplifier Construction.” 


SAMSON ELECTRIC COMPANY 


Manufacturers Principal Office: 
Since 1882 Canton, Mass. 
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| | Specializing tn Kits } 
a A 7˙————.. — — ͤ2ZZ 
Cockaday Sets Now Made Easier to Build by Our New Ready- to- Wire Plan i 


507, of Your Time, Work and Worry SAVED! 0 


All you need dois to connect bus-bar according to diagram, solder and your set is finished. zi 
SS 


These Kits are sent to you completely mounted, and assembled on a Veneered Mahogan 
aseboard and genuine bakelite panel, drilled and engraved. Genuine parts used as 17 
low; exactly as used in Mr. Cockaday’s Laboratory Model. COMPA OUR OFFER 


NEW! COCKADAY LC-28 RECEIVER Ú 


Variable Con- 2 Carter Imp. Plugs and Tip Jacks, marked 


4 Hammarlund Mid-Line 


densers, .000275 mfd. G $5.10........ $20.40 “antenna” and ground.“ respectively, 
1 Hammarlund Double Drum Dial........ 6.00 with insulating washers for antenna 
1 Set of Precision Radio Frequency jack. Complete See!... $0.65 | 
Transformers, type 4-33. . 12.50 | 4 Benjamin Vibrationless Sockets & 75c.. 3.00 &. 
3 Samson me 5 Chokes, type No. 1 Lynch Single Resistance Mountings...... 35 gt 
25, 32.5; —9ẽnꝗũ /c en ces 6.75 1 Lynch Suppressor, 500 ohm 1.50 9 
1 Samson aA Frequency Choke, type 1 Lynch Suppressor, 600 ohms............ 1.50 9 
No: il ³ð ens ee 200 | 1 Lynch Suppressor, 700 ohms............ 1.50 K. 
3 Acrovox Moulded Condensers, .02 mfd., 1 Durham Metallized Resistor, 6 meg..... 50 See 
/õöÜöÜ eeenoneens 4.50 | 2 Tait Bracket 2.00 Í 6 
1 Aerovox 1 Condenser, . 00025 mfd. 35 1 Alcoa Aluminum Chass ls 7.50 
1 Acrovox Moulded Condenser, .00075 mfd. .40 4 Sets Special Aluminum Box Shields for ie 
9 1 Yaxley Combination Switch and Rheostat, LC-28 G 82.0000 8.00 9%, 
6 ohms, No. 906K. eeee 1.75 1 Aluminum Panel, 67x26”........ ssccce N 
1 a Cable Connector Plug with Cable, 400 1%” Extension Shaf,f ti.. 


N ioo | READY-TO-WIRE KIT, PRICE $90" i 


POWER PACK and AUDIO AMPLIFIERS 


to operate in conjuction win i 
the LC-28 Receiver—in Stock!! 85 


e Magnaformer ser, 


NEW! HAMMARLUND ROBERTS HI-Q SIX 


N MEA OAO —— — — 
a Our New 1928 Catalog Is Now Ready. Send For It NOW! | 
=X 
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PIERRE IRR WISP ELL LDPE | Tse following stations were received 

and logged at the amateur station of 
Dr. L. Bailleul (F-8EZ), 119 Boulevarde 
de Belfort, Roubaix (Nord), France, 
using a single-wire antenna and counter- 
poise and a Schnell receiver: 


NU-4HY—March 13, 1927; signal strength 
R7; good rectified AC note; no fad- 


` 
t 


r ———— 

S RRO * 
re 
Dee 


ing; 
NU-SDRJ—March 13, 1927; signal strength 
R7; good rectified AC note; no fad- 


— 
ZIPP LP» 
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Radio's Best Wire 


Ing; 

NU-IN March 13, 1927; signal strength 
R6; good DC note; no fading; 
NU-1RF—March 12, 1927; signal strength 

R7; good DC note; no fading; 
NU-4TK—March 14, 1927; signal strength 
R6; good rectified AC note; no fad- 


D 
— 
SSS 


“From the Ground Up” 


No chain is stronger than its weakest link. 
i That's why the wire you use in your radio set 
Ic hel or the wire that is used in the set you buy, is 


— 


8 — 
ROL 


an important factor. Why take a chance, when 
Bratdit °C. a for the same price and in many cases less, you 
. can have the best by specifying “Corwico” radio 
wires. Their superior merits and all-around ef- 
ficiency have been proven by amateurs, experts 
ote radio receiving set manufacturers every- 
where. 


The next time you need wire for any radio pur- 
“Braidite” pose, ask your dealer for “Corwico.” If he 
can’t supply you, write us direct. 


ing; 

NU-1AVG—March 14, 1927; signal strength 
R4; good rectified AC note; much 
static; no fading; 

NU-2CS—March 13, 1927; signal strength 
R4; good DC note; no fading; 

NU-2AG—March 21, 1927; signal strength 
R6-7; good DC note; atmospherics; 

NU-2AHM—March 21, 1927 ; signal strength 
R7; poor DC note; very bad inter- 


— 
GS 


As 


REPL 
2 


REAR 


SS 


To make a soldered con- 
nection, it is not neces- 


sary with  Braidite, to Corwico“ Radio Wires ar ference; l 
strip back the insulation. W e is NU-1AKM—March 26, 1027; signal strength 


The braid is simply f r R6; d tified AC note; 
f ae (Solid, Stranded and Braided) Lead-in Wire ; Food rectine aoe 
pushed bac while the Complete Aerial Kits Annunctator Wire ys NU-2AKJ—March 31, 1927; signal strength 


soldering is done and Magnet Wire L 7 
Ms oop Aerial Wire ‘ 
then replaced, thus mak- Battery Cable Litz Wire 7 R4; good rectified AC note; bad 


ing the neatest possible Bus Bar Wire Flexible Wire static and interference: 
’ 


c tion. Made i ; 

Teen yellow: ‘brown aed = f NU-1ON—March 29, 1927; signal strength 
Corwico’”’? Radio Wires are sold by all leading dealers. R3: good rectified AC note: 
7 9 


lack. 
Write for free booklet on radio wires and their uses. ` 
i NU-9CIA—April 7, 1927; signal strength 


CORNISH WIRE COMPANY W |p Rigg DC moe n de 


30 CHURCH STREET NEW YORK, CITY R3-4; rectified AC note, with fading. 
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ISS SENT OS OOS OOO NK CORRS OOOO TA THE following stations were received 


and logged at the amateur station of 
Paul Gauthier (EF-8PMT), Nancy, 
France, using a Schnell receiver with a 
detector and one stage of low frequency: 
NU-8AJU—April 16, 1927; signal strength 
R5; 35 meters; no fading; 
NU-2BUY—April 16, 1927; signal strength 
R6; good note on 30 meters; no 
fading; 
NU-40C—April 16, 1927; signal strength 
RS; good note on 31 meters; 
NU-3AUV—April 4, 1927; signal strength 


Complete Parts 


in stock 0 R6; very good note on 30 meters; no 
fading; 
T 2 — M . H 

zeln ihi paste Se ia NU 481. April 4, 1927; signal strength 
\ * specified by the designers of R6; 30 meters; no fading; 

the circuits. eee make no NU-1ARV—April 4, 1927; signal strength 

substitutions. “very part in š : 3 
our LC-28 KIT is exactly as used by Mr. RS; 31 meters; no fading. 
Cockaday in his laboratory model, 
We have built up a national reputation 8 1 F 
through our service on kits and special ap- The following stations were received 
paratus. By purchasing your kits from WRS e 
you not only assure yourself of the correct and logged at the amateur station 
discount but save many dollars through delays EF-8ARO in Belfort. France using a 
in obtaining the parts from a dozen different g es , 
jobbers. low-loss receiver with detector and one 


ö stage of low frequency, and a double 
Be sure to write WRS is exclusive , 
for our new cata distributor for the cage antenna: 
og g 0 í is 0 Al i Pz els 2 ° 
log and discount Aluminum Pan NU-1RD—April 6, 1927; signal strength 


sheet listing the for LC-28 circuit k 

newest and latest Dealers and Job R3-5; rectified AC note on 20.5 me- 
circuits.“ sets and bers - Write ters; much static; fading; 

ACC 80 8. yroposition. 2 2 

2 n NU-1BUX—April 2, 1927; signal strength 


PARTS FOR ALL LATEST CIRCUITS IN STOCK R4 ö, rectified AC note on 19.5 meters; 
static and fading; 


WhoelesaleRadieSer vice Co. NU-2AGQ—Feb. 12, 1927; signal strength 

ane ori city R3-4; rectified AC note on 21 meters; 
much static; fading; 

NU-4WE—Feb. 22, 1927; signal strength 
R3; DC note on 20 meters; static and 
much interference; no fading; 

NU-1SW—March 4, 1927; signal strength 
R6; rectified AC note on 21 meters; 
much static and interterence; 

NU-tADM—Feb: 22, 1927; signal strength 
RS; DC note on 21 meters; static and 
fading. 
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Retail List 
Completely 
Assembled 


MAGNIFICENT TONE~SUPER SELECTIVE~POWERFUL DISTANCE GETTER 


America’s big, old, reliable Radio Corpo- 
ration* (8th successful ear) guarantees its 
big, powerful, latest 6, and 8 tube Miraco 
sets to give the finest, most enjoyable 
performance obtainable in high grade ra- 
dios. Unless 30 days' use in your home 
fully satisfies you and everybody who 
hears it that a Miraco is unbeatable at 
any price for beautiful, clear cathedral 
tone, razor-edge selectivity, powerful dis- 
tance rece tion, easy operation, etc. — 
don’t buy it! Your verdict final— absolutely 
no strings to this. Save or make lots of 
money on sets and equipment by writing 
for testimony of nearby users and Amaz- 
ing Special Factory Offer. 


Run from Light Socket or Batteries 


Hiraco s work equally fine on electric house 


Deal 27 Write penrre or with bat- 


teries. Take your 


higher 
1 + perce Guaranteed. 


g e 5 = 
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or Battery Set 


USER-AGENTS! Make big profits showing your Miraco set to friends 
| *MIDWEST RADIO CORPORATION, Cincinnati, O. 


t 


Famous powerful ied Mi- 
raco Super 6, 1928 model 
ultra selective. Thousands 
find it outperforms and 
cutdistances sets of much Now 


choice. Many thousands of Miraco users 
—who bought after thorough compari- 
sons—testify they enjoy programs Coast 
to Coast, Canada to Mexico, loud and 
clear—with the magnificent cathedral 
tone cv uality of costliest sets. Don’t con- 
fuse Miraco’s with cheap, ‘‘squawky’’ 
radios. Miraco’s have finest parts, latest 
approved shielding, metal chassis, ete.— 
as used in $200 sets. 


Deal Direct with Big Reliable Makers 


Your Miraco reaches you completely 
assembled, rigidly tested, fully guaran- 
teed. Easy to connect and operate. 30 days 
free trial. 3 year guarantee if you buy. Choice of 
beautiful consoles [with latest built-in orthophon- 
ic type speakers having 8 feet of tone travel] and 
table cabinets, also offered. You take no risk, you 
insure satisfaction, you enjoy rock-bottom money- 
saving prices by dealing direct with one of radio’s 
oldest, most successful builders of fine sets. 


‘ * 

MIRACO ‘‘Powerplus” sets 
—bothin8and7tubemodels— 
havemagnificently beautiful, 
clearcathedraltonequality, Turn 
one dial for stations every where. 
Ultra-selective. Miraco multi- 
F 

power- plus“ on far-off stations 
Latest all- metal shielded chassis. 
Illuminated dial. Fully guaran- 


CHASSIS 
teed. Try one free for 80 days! 


METAL SHIELDED 


Choice of beautiful cabinets. 


Electrify y Any Radio 


MIDWEST NO-BATTERY 
MAAC Light Socket 
æ m Power Units 


BEAUTIFULLY ILLUSTRATED 
CATALOG AND AMAZING 
SPECIAL OFFER 


SEND NO MONEY. = 30 DAYS’ TRIAL 
N Wholesale Price Offer to User-Agents, $ and discounts. Midwest Units are highest 
Bank References and testimony of nearby f erade—iastingly dependable, quiet in ope 
o users—sent with calalog. ation. fully guaranteed, 


Mali Coupon „ MES M us GED GD GS DU m SS S S 


. t 
prn; direct from III 
ight socket, with- 

5 Write for Midwest prices 


B and’ ‘CG? 


* MIDWEST RADIO CORPORATION 
Pioneer Builders of Sets 


= he tub E * 479-A Miraco Building, Cincinnati, Ohio. AN ORDER 


ey) pe ee, obligation, send free catalog, AMAZING SPECIAL OFFER, testimony of 
nearby Miraco users. 


Na 
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Trickle charge or 
full-rate charge 


You get either or both « 
with 


Westinghouse Rectigon 


Battery Charger 


OUR battery needs two 
kinds of charging! 

Under ordinary conditions, 
a low-rate charge, “trickled in” 
during the hours that the set is 
idle, will keep the battery full 


Now 


Rectigon is a Westinghouse 
product—and you know West- 
inghouse knows radio. Back in 
1920, the first program ever 
broadcast came from radio sta- 
tion KDKA. Rectigon is safe— 


of pep. Then, for occasions uses no acids or chemicals. 

when prolonged use of the set 0 O Long-lived, with no moving „e 
drains more power than trickle Í mæ parts to break or wear out. pi 
chargers can replace, you need Does no harm if you tune in v 


a high-rate charge. The West- 


inghouse Rectigon gives you both kinds of 
charging. Rectigon charges at a high rate 
and at a low rate—and it charges wet “B” 


as well as automobile batteries. 


while charging, nor if the light 


company turns off the power while Recti- 
gon is in the circuit. Get away from charg- 
ing station expense with Rectigon Home 


Charger. At your dealer’s, now $14.00. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, PA. 
Offices in All Principal Cities , Representatives Everywhere 


* Tune in with KDKA—KYW—WBZ 


For trickle charging only the long - 
lived little Rectox. No guesswork, no 
acids or chemicals, no trouble. Leave 
Rectox permanently on charge and re- 


See the Westinghouse exhibit 
of Rectigons, Radio Instru- 
ments, and Micarta Radio Panels 


place during silent hours” the power at the Sixth Annual Radio Show, 

used during average operating hours.” Coliseum, Chicago, October 

Two rates of charge — V ampere and 10th to 16th, inclusive: Booth 1, 
Section AA. 


34 ampere. At most dealers’, $11.50. 


en the crown stands or fal | ee 


99 


— You're with a Crosley... 


y. y » alot o 
Tacturers stop taixt™ iKa all about 
doctors and tell us wr "What's this 

linder wo ? 
in one Tis" ’ business anyway 
Yours TM. Co 
Hdwe. KAI, 
Belk nap Louisville. Ky. 


Shielding is necessary in a mod- 
ern radio receiver. The more 
sensitive the set is, the more you 
need it. Some sets are merely 


housed ia a metal ey This 

helps to keep strong local signals Ar 

2 breaking through, but it is 5 ne 
even more importantto keep them Selec d b P x H C 
where they belong after you get ; te N 8 
them the proper way from the cally and mechanically 
antenna. for the installation of the 
Crosley Bandbox' Gen- 


A set has tubes, condensers and F 
coils. Here is a coil. The lines Crosley dealers secure 
around it are the magnetic field. them from their jobbers 
You know the earth's magnetic through 

field will work acom- H. T. ROBERTS CO. 
„pass down in a mine, 914S. Michigan Ave., 
Ff or up in a plane (it Chicago, III. 
H certainly worked for Sales Agents 1 A p- 
pl — Lindbergh) and the proved Console Factories 

— fields around un- Showers Brothers Co. 

448 shielded coils get all The Wolf Mfg. Industries 


mixed up and the set 

howls and squeals 
and has to be choked off by turn- $35 
ing down the filaments in the 


J tubes. TA ee 
. Now if the coils are se 

A Tube Receiver 0 housed in copper & = 
shields the fields can't 370) 


unmatchable quality at mia the taberna ao. TTY 
y and the tubes can do 

i a real job of amplifying. The 

Many features of this set have been found heretofore only coils in Crosley sets have these 

copper shields, and there isn’t any- 


in the most expensive radio. Since Crosley is licensed to 
thing better. 


manufacture under nearly all important radio patents, this Then there are the condensers, and 
s er * y * p . 7 ; if it wasn't for the shield around 
combination with Crosley leadership and experience, there the nalda kand wet fue 


naturally produced an amazing radio, the remarkable value those in the coils, and the results 
of which can be judged by the following features incor- 
porated and by seeing it and hearing it at your dealers. 


J . ENA \\ 
1. Completely shielded coils, condensers and wir. ian bee set / (Fed \X =) lÀ 
ing. 2. Acuminators for sharper tuning. 3. Com- % 
. 7 s 8 < AS 7 

pletely balanced genuine neutrodyne. 4. Volume << i 


control. 5. Single tuning knob. 6. Illuminated 
would be just as bad, or worse. 


dial. 7. Single cable outside connections. 8. De- It isn't enough to shield the coils 
and the condensers, because even 
the wiring of the set has fields 


tiful frosted brown crystalline finished cabinet. around it. This too is shielded, 
as it is in a 


signed for easy installation in consoles. 9. Beau— 


AC model using new R. C. A. AC tubes and working directly 2 EO ae aA 
from electric light socket through Crosley Power Converter E * of course, it’s 
is $65. Power Converter $60 extra. nS ee . 
Hear this wonderful new contribution to the enjoyment of but that's why Crosley sets can 
radio. If you cannot find one of the 16,000 Crosley dealers ne ae o * n W 
near you, write Dept. 16 for h's name and literature. 

Crosley is licensed to manufacture under licenses of the Radio Corparation of America Yo. 5 N S | PAA 


and associate companies, also The Hazeltine Corporation and Latour Corporation. 1 


oak 2S 


CONDENSERS PROPERLY HOUSED 


L31 PROVED 

H USICO NES 

sicomes sme prove 
rece ption of any 
o set. They are 
feck affinities 
beauty and re- 


luctive effectiveness ` 
“rosley Radios. A Prices 
table model, with slightly 


ge "Inches ae 
. $27 .50—16-inc The Crosley Radio Corpora- Crosley Radio is licensed west 

1 tion. Powel Crosley, Jr., only for Radio Amateur, of the 
index“, $12.75-— Pres., Cincinnati, Ohio. Experimental and Broadcast Bick 
inch I ltra-Musi- Reception, y 


e $9.75 Mountains 


— — a a a 


— — — _ 


D 0 W. Three Year Guarantee 
Frxe —— ess than 
r£ E — No Batteries, Chargers or Eliminators 


6 Ix 1 al No Acids; No Liquids—Piug In—Press Button—“Tune In’ 


AGENTS! DEALERS: 
BIG PROFITS: 


Make big money taking orders for Metro- 
dynes. All or part time. Metrodyne All 
Electric Radios are in a class by them- 
selves. Unequalled for quality, performance 
and price, Deraonstrate at bome and take 
orders. Lowest wholesale prices. Your 
demonstrating set on 30 days’ free trial. 
Mail coupon below for details. 


ALL ELECTRIC RADIO 


7 Tubes—Single Dial Set 
100% Electric Radio gag = UENS 


At last! The radio you’ve dreamed i ed 

about! If you have electricity in your home The Metrodyne All Electric Radio 2 
you can now really enjoy coast to coast a 7 tube, single dial set. Only the highest 
radio reception without the care, bother and qay _ sonf avy are as ongoa 
muss of batteries, chargers, eliminators, etc. fort wath 3 Tt metal Dimai 
The Metrodyne All Electric is a real, gen- Size of cabinet, 28 inches long, 13 inches 


9 uine batteryless radio set. Simply insert the deep, 10 inches high. Has electrically lighted 
S plug in the socket, press the switch button dial so that you can log stations in the dark. 
` and “tune in.” You could not possibly buya Only one dial to tune in all stations. Excel- 
` better radio set than the Metrodyne All lent tone qualities — wonderful volume— 
‘ Electric, no matter what price you paid. very selective. 

costs Less Than Most Battery Sets 7 

‘ Do not confuse the Metrodyne electric radio with ordinary light * ` 


socket sets, because the Metrodyne is truly an all electric 

radio — consumes less than 2c worth of power a day. 

Comes to you direct from the factory. Its low cost 

brings it down to the price of an ordinary battery 

set. We are so confident that you will be de- 

— lighted with this wonderful, easy-to-oper- — 
—̃ͤ ate batteryless radio that we offer to 

- ship it to your home for thirty days’ 
— free trial — you to be the judge. 


Electric Radio 
Here is the Metrodyne All Electric Console = 
Radio — a gorgeous, genuine walnut cabinet, M C 
Ias a built-in ail This oupon 
10, 1 


in a beautiful two-tone finish. 
genuine Metro-Cone large size speaker. Brings We are one of the pioneers of r 


in programs with great volume, reproducing the success of Metrodyne sets is due to our lib- 
entire range from the lowest to the highest notes eral 30 days’ free trial offer, which gives 
with remarkable clearness and distinction. All you the opportunity of trying before buy- 
metal parts are finished in old gold. Wonderful ing. Thousands of Metrodynes have been 
electric radio, in a cabinet that will beautify bought on our liberal free trial basis — 
the appearance of any home. WRITE TODAY! 


METRO ELECTRIC COMPANY 


2165 N. California Ave. Dept. 611 Chicago, Illinois 


QUADRI-COLOR CO., 


a FREE 


“SERIAL 


Battery or 


All-Electric 


OPERATION 


ERE is the great value offer of the day. Test and try this 
powerful seven-tube RANDOLPH RADIO for thirty days. 
After it brings in stations from coast to coast with 

amazing clearness—with easy one-dial tuning after it 
easily equals any other radio regardless of cost—after you 
are more than satisfied then you can buy it direct at factory 
prices. Every RANDOLPH must make good before it is 
sold. 


The RANDOLPH SEVEN-TUBE CONSOLE illustrated here 
can be had for use with batteries or connected direct to the 
electric light socket—absolutely batteryless—no batteries, 
chargers or acids—just plug in and tune in. 100% efficient 
either way. Its construction and performance have been tested 
and approved by leading radio engineers and authorities— by 
leading radio publications and laboratories. 


7 Tubes—Single Control 
Illuminated Drum 


One drum dial operated by one simple vernier control tunes in all statione with 
easy selectivity to tremendous volume. No overlapping of stations. Illumin- 
ated drum permits operation in the dark. Volume control for finer volume 
modulation. This is a seven-tube tuned radio frequency receiver with power 
transformers and power amplification. Space wound solenoid coils. Full and 
completely shielded. A real receiver of the highest quality. Tremendous dis- 
tance, wonderful tone quality, simple to operate. 


Beautiful Walnut Console 
Built-in Cone Speaker 


The Randolph Seven-tube Ampliphonic Console illustrated above is housed in 
a genuine burl-walnut cabinet with two-tone hand rubbed finish giving it un- 
surpassed beauty. The same expert cabinet work has gone into the making 
of these consoles as in the finest furniture. Has built-in cone loud 
speaker that compares with any on the market. Accurately re- 
produces complete range of musical notes from the highest to the lowest pitch. 


What Users Say 


I have logged more than 50 stations from coast to coast.—Lloyd Davenport, 
Littlefield, Texas. I have logged 52 stations from Cuba to Seattle, the setis a 
world beater.— J. Tampkinson, Detroit, Mich. Your set is a revelation, has all 
others tied tothe post for distance and selectivity.—Waldo Powers, Vergennes, 
Vermont. On strength of its performance sold two more sets this week.— 
T. Scanlow, Orlando, Florida. 


The Senior Six 


COUPON \. 
NOW 


Now you can have a new, 
modern, single-control, six- 
tube radio. Do not compare 
this set with old style 2- 
dial 6-tube sets selling for 
about the same price. The 
Randolph 1923 Senior Six has 
also been tested and approved 
by the leading radio engineers. 
Comes in a beautiful so!id walnut 
cabinet of hand-rubbed finish. Single 
control. Illuminated Drum with 
space for logging. Absolutely de- 
pendable and very selective. Sent 
for 30 Days’ Free Trial. Youtest 
it before you buy. 


RANDOLPH 
711 West Lake Street 


The Randolph aa 
Corporation are pio- 
neers in the manufac- 
ture of radios. All of 
its vast and unlimited 
resources have been used 
in making and perfecting 
of the Randolph Rec ‘eivers 
Because of our long and 
successful experience in 
the radio business, we are 
verfectly confident in send- 
ing out a Randolph Radio 
on trial. We know what it 
will do. Mail us the cou- 
pon now for the greatest 
radio offer ever made. 


RADIO CORPORATION 
Dept. 253 


Single 
Control 


Chicago, Illinois 


ee ee MlM IM 


™Dandoiph 
7-Tube Console 


Single Control 


RETAIL PRICE 
Completely Assembled 


Randolph Radio Corporation, 
711 West Lake Street, Dept. 228 
Chicago, Illinois. 


Send me full particulars about the RANDOLPH Six and Seven- 
Tube All-Electric and Battery Table and Console Sets with details 
of your 30 Day FREE Trial Offer. 
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Radio is better with Battery — 


NOT because they are new 
in themselves, but because 
they make possible modern 
perfection of radio recep- 
tion, batteries are the mod- 
ern source of radio power. 

Today’s radio sets were 
produced not merely to 
make something new, but 
to give you new enjoyment. 
That they will do. New plea- 
sures await you; more espe- 
cially if you use Battery 
Power. Never were receiv- 
ers so sensitive, loud-speak- 
ers so faithful; never has 
the need been so imperative 
for pure DC, Direct Current, 
that batteries provide. You 
must operate your set with 


full 


current that is smooth, 
uniform, steady. Only such 
current is noiseless, free 
from disturbing sounds and 
false tonal effects. And 
only from batteries can such 
current be had. 


So batteries are needful 
if you would bring to your 
home the best that radio 
has to offer. Choose the 
Eveready Layerbilt “B” 
Battery No. 486, modern in 
construction, developed 
exclusively by Eveready to 
bring new life and vigor to 
an old principle—actually 
the best and longest-lasting 
Eveready Battery ever built. 
It gives you Battery Power 


of things you 


Here is the Eveready 
Leyerbilt 5 Battery No. 
486, Eveready’s longest- 
lasting provider of Bat- 
tery Power. 


for such a long time that 
you will find the cost and 
effort of infrequent replace- 
ment small indeed beside 
the modern perfection of 
reception that Battery 
Power makes possible. 


NATIONAL CARBON CO., INC. 
New York UCE San Francisco 


Unit of Union Carbide and Carbon Corporation 


Tuesday night is Eveready Hour Night 


—9 P. M., Eastern Standard Time 


hal eed York . 
IAR Providence inneapotis 
WEEI—Boston vcco- St. Paul 
WFI—Philadel phia KSD-Se. Louis 
WCR-Bufalo WDAF-—Keansas City 
WCAE—Pittsburgh WRC-Washington ' 
WSAI—Ciacinnati WGY-—Schenectady 
AM-C WHAS—Louisville 
WWI Detroit SB Atlanta 
WGN-Chicago WSM-—Nashville 
WMC—Memphis 


Pacific Coast Stations— 
9 P. M., Pacific Standard Time 


KPO-KGO-Sen Francisco KFI—Los Angeles 
KFOA—KOMO-Seattle KGW-—Portiand 


o Batteries 


Radi 
1 


shouldn’t 
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Universally Used 
byAmateur Builders 


Adopted by 
ene Set 
Mfgrs. 


First Choice 
of Professional <a 
Builders 


Endorsed by i 
Foremost Radio 
Engineers ~ 


Erpa eal bed d a 
F IRST CHOICE 
of the Keenest Minds in Radio! 


pes CHOICE—because Durham was the first and orig- 
inal “metallized filament” resistor — because years of 
heavy production and the confidence of leading radio manu- 
facturers have given us time to pioduce a perfect product. 


Durham Resistors and Powerohms are the leaders in their 
field because their uniform, unfailing accuracy and absolute 

reliability have been proved time and time again. 

This is why they are the first choice of foremost engi- 
neers, leading manufacturers, professional set builders and 
informed radio fans who demand quality results. 

Like Durham Resistors and -Powerohms, Durham Re- 
sistor Mountings are also the leaders in their field. The 


Durham standard resistors are made in ranges from 300 only upright mountings made; takes minimum space — 
Lien wert and“AmpliGer circuits ere made in , watt made of high resistance moulded insulation best quality 


and 5 watt sizes in ranges from 500 to 100,000 ohms. 


tension-spring bronze contacts. Single and double sizes. 
Adopted by Leading Radio Manufacturers 


Philco Kellogg Switchboard 
A-C Dayton Garod Radio Corp. 
F.A.D. Andrea Fansteel Balkite 


Western Electric Kokomo Electric 


Serling Mr Co, „, piloward Radio á METALLIZED ie T 


SPECIFIED FOR THE 


KNICKERBOCKER 4 and 
KARAS EQUAMATIC 


RESISTOR S © POWEROHMS 


INTERNATIONAL RESISTANCE CO., Dept. A. 2% South 20th Street, Philadelphia, Pa. 


A PAGE WITH THE EDITOR 


QO 


brom a photograph made for Poputar Rapio 


POPULAR RADIO’S SPACIOUS NEW LABORATORY 


The new PopULAR RADIO Laboratory is one of the most modern 
institutions of its kind in this country and is far the most com- 
modiously equipped in the publishing field. Not only has the 
Laboratory new headquarters, but many new instruments as well. 
The Laboratory is located in the executive offices of the publishers 


THIs particular number of POPULAR 
Rapio is issued from the spic-and-span 
new headquarters at 119 West 57th 
Street, opposite Carnegie Hall. The 
new quarters afford greater space, 
more convenient accessibility and ideal 
conditions for the functioning of the 
publication’s many departments. Noth- 
ing but growth and expansion necessi- 


tated the change. 
* * 


Ir might be said that the latch-string 


cordially dangles from the door for 
those of our friends who were accus- 
tomed to calling at the old address. 

* * 


STILL the letters are filtering in from 
readers who wish to express their satis- 
faction with phonograph pick-up units 
used in connection with good low-fre- 
quency amplifiers. It seems as though 
PoruLAR Rapio’s active campaign to in- 
terest readers in this wonderful new 
device has borne luscious fruit. Inci- 
dentally, one manufacturer of pick-up 
devices has frankly confessed his inabil- 
ity to keep pace with the demand that 
this publication has created for these 


units. 
* + 


Many of those who do not contem- 
plate the construction of new instru- 
ments are planning to modernize their 
old sets by installing new low-frequency 
equipment. All of which reminds us of 
a statement recently made by a radio 
engineer of national fame. Said he: 
“Its been years since I shaved with a 


at 119 West 57th Street, New York, N. P: 


straight razor, and I can’t understand 
those people who still insist on using 
antiquated low-frequency apparatus 
when the new stuff is so easily installed 
and the results so deliciously entertain- 
ing.“ 

* * ` 

POopULAR RADIO has in store a wealth 
of new and interesting editorial mate- 
rial and several exceptionally absorbing 
articles all planned for the Christmas 
Number. Christmas comes but once a 
vear, you know, and the editor will put 
forth every effort to make Santa Claus 
anything but parsimonious. Chief 
among the feature articles will be “The 
Radio Mystery House” which, inciden- 
tally, is not fiction. It is a—well, just 
a mystery. 

* * 

THERE is still another important 
forecast for December. In this issue 
PopuLaR Rapiro will hit another high 
mark with the details of an A. C. oper- 
ated superheterodyne of simple con- 
struction. Of all of the “wows” that 
P. R. has printed, this is one of the 
“wowest.” 

* * 

As these paragraphs are being writ- 
ten, a great wave of interest in set 
building is sweeping across the conti- 
nent, and radio enthusiasts everywhere 
are scraping the rust from their tools 
in preparation for an active winter of 
receiver construction. The crop fore- 
cast for good receivers appears very 
encouraging, indeed. 
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LAWRENCE B. Batson of the Depart- 
ment of Commerce comes forward with 
some absorbing figures showing that 
over 90.000.000 people throughout the 
civilized world are now listeners to 
radio programs. He further states that 
some 18,000,000 sets are in use and 
that 200,000.000 sets would be required 
to service the populace of this unimpor- 
tant little planet of ours. 


* * 


WHERE. oh. where, Dear Mr. Radio 
Statistics Man, are those gloomy broth- 
ers who talk so pessimistically about 
saturation? Saturation of what, the 
radio manufacturer’s pocketbook? 


* * 


ALONG with this talk about saturation, 
it’s interesting to note that the Home- 
land is the largest exporter of radio 
equipment in the world Canada is our 
best customer, with Argentina second. 
Evidently we don’t have to tell the 
world where to shop for the best appa- 
ratus obtainable. 

* * 


Ts recalls to mind a remark made 
by an appreciative English visitor to 
our own laboratory. Our British En- 
gineers.“ he said, are still dreaming of 
the things that you Americans are 


doing.“ 
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‘All apparatus advertised in this magazine has been tested and approved by PoPVULIAR RADIO LABORATORY 
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ARCTURIZE 
YOUR RADIO 


Now you can have all the convenience and economy 


of A-C operation — plus unfailing reception of 
unusual tone quality with the reliable 


ARCTURUS 
A-C TUBES 


With but a few simple changes in wiring, you * 
can modernize the radio receiver you now own. 

The only A-C Tube on the market with but four 
prongs, the Arcturus A-C Tube fits present 
sockets, can be installed in any circuit without 
the addition of condensers, or potentiometers. 


The changeover to Arcturus A-C Tubes does 
not take long or cost much. The uniform 


quality reception they give you is your assur- 
ance of complete satisfaction. 


For Your New Set 
When you are selecting a fine, new set, make sure 
that you will reap all the benefits of A-C opera- l 
tion, the absolute reliability, convenience and k 
economy that can be yours only with Arcturus 
A-C Tubes. 


ARCTURUS RADIO COMPANY 
INCORPORATED 
257 Sherman Avenue, Newark, N. J. 
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Battery Chargers 
made and guaranteed 
Ba by | 
SE General Electric 
„ now 1014-24 


Z- ampere Tungar 


When vou buy a General Electric battery charger 
for your radio batteries, you get a thoroughly tested 
and proved product. 


The Tungar {the name of the General Electric bat- 
tery charger} was developed by a staff of technical 
experts in the experimental and testing laboratories 
of the world’s greatest electrical organization. 


More than 1,000,000 Tungars are in use today. 
For Tungar long ago established its reputation for 
dependable, trouble-free, economical service. 


Just turn on a Tungar at night . .. in the morning 
your radio storage batteries are pepped up and 
ready for active duty. 


Your dealer can help you. Ask him to show you 
the popular 2-ampere Tungar that gives both 
New Low e trickle and boost charging rates. It charges “A” 


E and B“ radio batteries and auto batteries, too. 
2-ampere Tungar . . now $14 
5-ampere Tungar . . now $24 
G-E Trickle Charger . now $10 


Tungar causes no radio interference. It 
cannot blow out tubes. 


G-E Trickie Charger 


An overnight charge costs about a dime. 
It isa G-E product developed in the Re- 
search Laboratories of General Electric. 
The 2- or S-ampere Tungars charge 2-, 
4- and 6-volt**A” batteries, 24- to 96-volt 
“B” batteries in series; and auto batteries. 
too. No extra attachments needed. Merchandise Department Tungar—-a registered trademark 
General Electric Company —is found only on the genuine. 
Bridgeport, Connecticut Look for it on the name plate. 


GENERAL ELECTRIC 


BATTERY CHARGER 


POPULAR RADIO Keeps Its Readers One Step Ahead 
of the Other Fellow” 


“The value of Poputar Rapio is above par to the man who strives to be 
a little better acquainted with the latest and the best circuits. Technical infor- 
mation upon various radio subjects—especially reception—has always been pre- 
sented in such an interesting way that the home builder feels that he should 
apply this knowledge to his own set; as a result, he produces a receiver which 
is the nearest to perfection in tone quality. With PorulAR Ran as a guide, 
he is well equipped to follow the rapid radio improvements and is enabled to 
be one step ahead of the other fellow.” 


Veny F. Plein 


PRESIDENT, HEINS & BOLET, INC. 
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Westinghouse 


A Radio “Still” That Evaporates Steel 


Heat so great that steel and the noble metals evaporate as readily as alcohol in a 
still is generated in this high-frequency vacuum furnace, which utilizes the same 
electric currents as those employed in radio communication. Current of a fre- 
quency corresponding to a wavelength of ten thousand meters ts sent through the 
coil inside the glass vacuum bell, creating a heavy oscillating magnetic field. If a 
metal is placed within the coil, so that it absorbs most of this energy, the frenzied 
atoms generate such frictional heat in responding to the changing magnetic field 
that the metal is liquefied and gasified in less time than it will take the reader to 
absorb the contents of this caption. P. H. Brace, of the Westinghouse Research 
Laboratory, is shown with the apparatus. 
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ROXY’S ABSORBING THEORY OF 


“RADIO PSYCHOLOGY” 


Radio’s greatest humanist and impresario tells how mass psychology 
knits the radio audience together and causes it to establish its own 
fancies and ideals, to which every successful broadcaster must appeal. 
Listeners automatically elect to popularity only those who are able 
to interpret their commonplace reactions to entertaining stimuli. 
Roxy says “Yes” to the question, “Is there an immutable psycho- 
logical law that makes the radio audience always right in its choice 


F you have watched a flock of birds 

in flight, you will be better able to 
understand my attempt to explain what 
I believe to be the sound psychology 
of broadcasting—I might even say the 
“law of broadcasting.” Birds in flight, 
it seems, obey some unexplainable law 
of mass suggestion which causes them 
to veer to the right or left, to dip or 
ascend, with perfectly unified and co- 
Ordinated action. It is an uncanny 
sight to see thousands of our winged 
friends responding with delicate preci- 
sion to this invisible, intangible “some- 
thing” that makes its appeal only to 
their psychic selves. 

In a measure, the radio audience re- 
sponds to the work of its willing im- 
presarios in much the same way as the 
birds respond to mass suggestion. There 
is a common, sympathetic understand- 
Ing between its various members and 
there is a common response to the same 


of broadcast programs?” 


By “ROXY” 
(S. L. ROTHAFEL) 


stimuli. And I'll tell you that I had 
to do a lot of broadcasting to find this 
out. For months after I began my 
work on the air, I worried and fretted 
over a plan whereby I might better un- 
derstand the mood of the radio audi- 
ence. It was like looking for the Phi- 
losopher’s Stone of Radio: something 
that would make all hearts akin. 

What was needed was an appeal that 
would knit the emotions of the audience 
together, and cause it to express itself 
as a unit. A universal stimulus had 
to be found that would win mass ap- 
proval. To guide me, I had formulated 
a more or less roughly hewn idea of 
the functioning of the mind of the 
theatre-goer, but I feared that a knowl- 
edge of the psychology of the theatre 
was unavailable for use on the air. In 
the theatre you reach the mind of your 
audience through two channels, the eye 
and the ear. On the air, you must reach 
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out for emotional response through the 
ear alone. 

The problem selved:itself. After my 
first “gang” had appeared regularly for 
several weeks, mail began to sweep 
down on us in tremendous volume. Had 
I unknowingly struck the very thing 
that I was trying to find? Had I un- 
wittingly found a means of tapping that 
psychic stuff that makes the birds fly 
in unison? Further experience proved 
that I had. 

What was this secret of the air, if 
secret it could be called? It was senti- 
ment. No matter what the philosophers 
tell you, I believe that when all is said 
and done it’s sentiment that makes the 
whole world akin. If you can touch 
people’s hearts, you’ve got them. Why? 
I don’t know, but since the time when 
I was knocking about as a cash boy in 
a Fourteenth Street department store 
it’s been my experience. 
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Why did the radio public become so 
entranced with “Gamby” and “Doug”? 
I'll tell you: because “mike” told the 
world, the whole wide world, about their 
love affair, and brought the romance of 
a charming ballerina and her handsome 
troubadour right to the humdrum fire- 
side of the listeners-in. 

It wasn’t dignified, you may say, but 
what has dignity to do with merriment? 
Aren’t we all children at heart. any- 
way? On our birthdays don’t we put 
on paper caps and hope to get the prize 
out of the frosted cake, just as we did 
when we were kids? Well, anyway, I 
do. 

I I get a tremendous kick out of the 
morning’s mail after a broadcasting ses- 
sion. It’s just like a big surprise bag 
to me. Just as “mike” reflects your 
own personality, whether you like it 
or not, so does the radio mail reflect 


a 
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unerringly the opinion of the public. 
Well, no, it isn't always complimentary, 
but that doesn’t matter. You can soon 
learn to boost yourself by the knocks, 
if you are determined to profit by your 


mistakes. Many an idea has come to 
me through a radio letter. Many a con- 
structive criticism, too. They have a 


way of saying exactly what they think, 
these listeners-in. and, believe me, it is 
not only a revelation of the public’s 
mind, but an inspiration to carry 
on.“ 

The controlling microphone of a chain 
of modern broadcasting stations such 
as we use in our weekly broadcasts is 
to-day a most powerful instrument for 
affecting mass psychology, providing a 
broadcaster has some inkling of the 
more subtle reactions of his listeners. 
Louis Satow, the psychologist, comments 
learnedly on this phenomenon in one of 
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his books. Many of the ideas and 
conceptions,” says Satow, “which the 
individual believes himself to have 
adopted independently and without con- 
straint, are no more than the effect of 
the mass mind which manifests itself 
in manners, customs, and education. On 
the other hand, the individual mind, 
especially that of the leader or moral- 
ist. has a stimulating effect upon the 
mind of the crowd.” 

Unless you are a more eloquent ora- 
tor than I, however. you cannot get the 
crowd to follow you in becoming en- 
thusiastic about something that it is 
only mildly interested in. I'm not a 
Theodore Roosevelt or a Plato; I don't 
attempt to change opinions already 
formed. Sentiment was born with the 
race and it is appealed to perhaps more 
easily than any other human character- 
istic. When you strike at sentiment, 
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Roxy Masters the Baton as Well as the Microphone 


Although not able to read music, Roxy directs his symphony orchestra with a 


genius that amazes the connoisseurs. 
demonstrates an enormous capacity for memorizing the classics. 


His baton anticipates every note and he 


Musicians 


who play under his direction say that they absorb just as much inspiration from 


him as they do under the guidance of directors of greater experience. 


When 


in the mood, Roxy often directs the great 110-piece symphony orchestra of 


the Roxy Theatre, in New York. 
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you are striking at something very fun- 
damental. _ 

I choose sentimental appeal for my 
programs and I have persisted in this, 
for once an impresario has hit a re- 
sponsive note he must stick to it. 

There is such a thing as suggestive 
compulsion, although I would not use 
it if I could, because I do not need 
to convince my audience. It already 
cries for the things that reach the heart; 
the things that temper life; the things 
that offer it even momentary escape 
from this materialistic life that is clos- 
ing in on us more and more every day. 

I must confess that I am a very sen- 
timental person. This is really fortu- 
nate, since it does not make it neces- 
sary for me to humbug my way into 
the heart of my audience. Here again 
we deal with another phenomena of 
mass radio psychology—the imitative 
instinct, which, to quote an authority, 
“is innate in man and causes the crowd 
to play a much greater susceptibility to 
suggestion than the individual.” Bech- 
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terow says somewhere in his voluminous 
writings on the subject that “without 
really knowing it, we reach a certain 
level where we acquire for ourselves 
the emotions, superstitious ideas, opin- 
ions, tendencies, intentions, and even 
singularities of character of the indi- 
viduals with whom we most commonly 
associate.” 

Mass psychology will make men see 
red or white, it will make them love 
or hate, and in the radio we have one 
of the greatest instruments for use in 
making life more bearable and com- 
fortable. My own programs try to em- 
phasize the silvery side of things try 
to make men and women see white, so 
to speak. 

It's odd how, at times, we go wide 
of the mark in attempting to broadcast 
what we think should prove the most 
acceptable feature. Some of the num- 
bers that are considered perfect bring 
in a distinctly hostile mail, and others 
that are considered doubtful bring in 
inspiring floods of approbation. 
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At the left is Roxy in an informal 
pose, snapped on his estate at Spuyten 
Duyvil, New York. The picture 
below shows the broadcasting studio 
of the new Roxy Theatre. The 
studio is large enough to accom- 
modate a sixty-piece symphony, to- 
gether with the hundred-voice Rus- 
sian chorus. It is provided with a 
glass enclosed balcony from which 
visitors may view the microphone 
performers at their work. 


For a long time I was very doubtful 
as to the effect that poor Gamby would 
make with her little ditties, although 
she was very sincere about their rendi- 
tion. I conferred with my most faith- 
ful associates and friends and a deci— 
sion was reached to see what the effect 
would be of taking her off the air. The 
effect was nothing short of thunderous, 
and Gamby was quickly put back on 
the program to stay. Here was an in- 
teresting study in radio psychology that 
I was at a loss to understand, but it 
accounted for a potential following, a 
following that, by its sheer force of 
numbers, made a singer out of a dancer. 

Upstairs in our theatre we have 
stored. away over one million letters 
from radio fans, and I should indeed 
like to turn them over to the Psychol- 
ogy Department of some college that 
they might be carefully tabulated and 
studied. I think this might give us an 
entirely new insight into broadcasting. 
It would, I feel sure, vindicate my pol- 

(Continued on page 353) 
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TO RADIO BUILDERS EVERYWHERE: 


The new model of the Hammarlund Hi-Q Receiver is the result 
of eleven months of painstaking research, and represents the honest 
effort of its designers to supply set builders with all that is modern 
and efficient in radio design. The splendid performance of the re- 
ceiver has been more than commensurate with its cost, and I firmly 
believe that the new Hi-Q takes its place beside the best that 1928 


engineering will have to offer. 


POPULAR RADIO 


—[LLOYD HAMMARLUND 


Hi Quality, Ht Amplification and Hi Effictency— 


The Hammarlund Hi- 


By RAYMOND FRANCIS YATES 


Cost oF ParTs—Not over $96.00 


Six“ 


HERE 18 A List OF INSTRUMENTS AND ACCESSORIES FOR BUILDING THIS RECEIVER 


A—Samson symphonic transformer; 

B—Samson 3-1 transformer, type 
HW-A-3; 

C1, C2, C3 and C4—Hammarlund Mid- 
line variable condensers, .0005 mfd.; 

D1, D2, D3 and D4—Hammarlund auto- 
couple coils, HQ-64; 

El, Ez, E3 and E4—Hammarlund chokes, 
type RFC-85; 

F—Hammarlund illuminated drum dial; 

G—Sangamo mica fixed condenser, .00025 
mfd.; 

H—Sangamo mica fixed condenser, .001 
mfd.; 

I—Sangamo grid-leak clips; 

. Imp rheostat, 6 ohms, type 
1-R-6; 


N the last issue of PopuLar RADIO 

the salient features of the new 
Hi-Q “Six” were enumerated for the 
benefit of the radio set-builder and ex- 
perimenter. The conditions of design 
were outlined for a receiver that would 
have adequate selectivity for modern 
broadcast conditions and, at the same 
time, satisfy the requirements of uni- 
form amplification and realistic broad- 
cast reception. 

The set comprises three stages of 


K—Carter Imp battery switch, type 2-A; 

L—Durham metallized resistor, 2 meg- 
ohms; 

M2, M3 and M4—Acme Parvolt by-pass 
condensers, .5 mfd., series A; 

N1, N2, N3, N4, NS and N6—Benjamin 


Cle-ra-tone, vibrationless sockets, No. 


9040; 

01, O2 and O3—Eby engraved binding 
posts, marked Speaker plus, Speaker 
minus and Antenna, respectively ; 

PI and P2—Amperite automatic filament 
adjusters, No. 1-A; 

P3—Amperite automatic filament adjuster, 
No. 112; 

Q—Yaxley cable connector and cable, No. 
660; 


tuned-high-frequency amplification, 
with a tuned detector stage, and with a 
filter choke and condenser in the out- 
put of the detector circuit to exclude 
high-frequency currents from the low- 
frequency amplifier. The latter is com- 
posed of two stages of transformer- 
coupled amplification, using the highest 
quality apparatus and a power valve 
for reproducing the full scale of musi- 
cal frequencies. 


The outstanding features incorpo- 


R—Hi-Q “6” foundation unit, containing: 
Ri—Drilled and engraved Micarta 
bakelite panel, 7 by 21 by % inch; 
R2—Drilled metal chassis; 
R3 and R4—Two-stage aluminum box 
shields ; 
R5 and R6—Brass extension shafts for 
variable condensers; 
R7 and R8—Cam-operating assemblies; 
Ro, R10 and R11—Grid-biasing re- 
sistors ; 
R12 and R14—Grid suppressors (black) ; 
R13—Grid suppressor (red); 
R15—Bakelite grid-leak mounting block; 
R16—Bakelite binding-post strip; 
Wires, screws, nuts, washers, spacing col- 
lars, etc. 


rated in this new receiver are here re- 
viewed: 

1. The entire receiver is mounted on 
a metal chassis with complete shielding 
for the four tuned circuits that com- 
prise three stages of efficient high-fre- 
quency amplification and a detector 
stage. 

2. The mechanical details of the new 
receiver have been worked out with 4 
view to securing not only efficient oper- 
ation, but a front panel layout that is 


NOVEMBER, 1927 


The list of parts given on page 314 includes the exact instruments used in the laboratory model of this receiver. 
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The experi- 


enced amateur, however, will be able to pick out other reliable makes of instruments which have been approved by POPULAR 


Rabio and which may be used with good results. 
article will tell him exactly where to bore the holes and exactly where to place the connections. 


But we recommend that the novice follow the list, as the diagrams in this 


If instruments other than 


the ones listed are used, the only change that will be necessary will be the use of different spacings for the holes that are drilled 


in the sub-base for mounting the instrument. 


To any reader who has difficulty in obtaining any of the parts which are neces- 


sary in making up these model receivers, POPULAR Rapio SERVICE BUREAU, 119 West 57th Street, New York City, will gladly 
assist in seeing that his requirements are promptly supplied. 


pleasing in appearance. The only tun- 
ing control appearing on the front panel 
is an illuminated drum dial, consisting 
of two separate controls which are, 
however, turned simultaneously by two 
fingers of one hand. Only two second- 
ary adjustments appear on the front 
panel, the filament switch and the 
volume control. 

3. An important feature employed is 
automatic variable coupling, a new idea 
in radio, which secures maximum and 
uniform amplification over the entire 
tuning range and exceptional selectivity 
and sensitivity with full volume on all 
frequencies, without the slightest pos— 
sibility of oscillation. 

4. Another feature of the set is the 
complete isolation of each of the four 
tuned circuits by means of chokes and 
by-pass condensers. This means that 
each stage operates independently and 
at highest efficiency without interaction 


uit 


between any of the successive stages. 

Furthermore, the construction of the 
set is so simple, and the wiring laid 
out in such an orderly manner, that 
anyone without previous radio experi- 
ence can build it successfully from the 
diagrams and description given in this 
article. 


How to Assemble the Instruments 


The first job to perform is the mount- 
ing of the various instruments on the 
metal chassis. Reference to Figures 
1, 2 and 3 will make the description 
perfectly clear. It will be advisable 
first to mount the six sockets, NI. N2, 
N3, N4, N5, N6, taking care to ar- 
range them so that the arrows are in 
the position shown in Figure 1. Sock- 
ets NI. N2 and N3 are mounted with 
two machine screws and nuts; sockets 
N4, N5, and N6 have the negative fila- 
ment binding posts removed and have 
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the machine screw inserted through the 
hole and through the spacing collars, 
with the nut on the bottom side of the 
metal chassis, R2. This connects the 
negative filament terminal in firm elec- 
trical contact with the metal chassis. 
These latter three sockets also have 
two machine screws and nuts holding 
them in position in the normal mount- 
ing holes. 

Next attach one end of each of the 
three grid-biasing resistors, Ro, R1O, 
R11, to the negative filament terminals 
of sockets N1, N2 and N3, respectively. 
The other ends of the three resistors 
are connected directly to the metal 
chassis, R2, by means of a machine 
screw and nut. 

Next attach the Sangamo grid-leak - 
clips to the grid-leak mounting block, 
R15, by means of machine screws. 
This should be attached to the chassis 
next to the socket N4, in the position 
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it is mounted underneath the chassis. 


HOW TO WIRE THE SET 


Ficure 1: All the outlines of the instruments and parts are shown in solid BLACK lines, 
except in the case of condenser H, which is shown in dotted BLACK lines, to indicate that 


The wiring that is run above the chassis is shown 


in solid rep lines, while the wires that run underneath the chassis are shown in dotted 


RED lines. 


The plug, Q, is shown tilted to expose the contact points. 
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A VIEW OF THE RECEIVER FROM ABOVE 
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FIGURE 2: In this picture the general arrangement of all of the instruments and binding 
posts is clearly indicated. The position of the drum dial and the method of attaching 
the side walls of the shielding boxes is also shown. 


shown in Figure 1. Insert the grid-leak, 
L. 
Now mount the three by-pass con- 
densers, M2, M3, and M4, by means of 
a machine screw and nut through one 
of the mounting lugs, and a machine 
screw and nut inserted through one 
left-hand electrical terminal lug, using 
a \%-inch spacing collar under the lug 
to make efficient electrical contact with 
the chassis, R2. 


This completed, mount the four 
chokes, E1, E2, E3 and E4, by means 
of two screws and nuts fastened 
through the chassis. You are now 
ready to mount the binding post strip, 
R16, in position underneath the metal 
chassis by means of two machine screws 
and nuts. The three binding posts may 
then be mounted on the top side of the 
binding-post strip. 

Now mount the three amperites, P1, 


THE UNDER SIDE OF THE HI-Q “SIX” 
Ficure 3: This view of the receiver gives some idea of the simplicity 
of the wiring and the method of mounting instruments by means of 
machine screws fastened through the metal chassis. 


P2 and P3, and the cable connector, Q, 
along the back edge of the chassis as 
shown in Figure 2. 

Next mount the four variable con- 
densers, C1, C2, C3 and C4, with one 
machine screw from the under side of 
the chassis, in the position shown in 
Figure 1, so that the condensers mesh 
upwards and towards the back of the 
set. Before assembling, the shafts of 
the condensers should be removed, as 
well as the single-hole mounting nut 
and the two mounting screws. The 
friction band should be loosened, or 
taken off entirely. 

The four auto-couple coils, D1, D2, 
D3 and D4, are now mounted in the 
positions indicated in Figure 1. 

The four brass brackets of the cam 
operating-assemblies, R7 and RS, may 
now be fastened in a similar manner. 

Then the 3/16-inch shafts of these 
assemblies can be inserted in the 
brackets, at the same time threading on 
the slotted arms which move the pri- 
maries of the auto-couple coils. These 
slotted arms should be attached so that 
the slots engage the sliding rod that 
moves the primaries, and so that the 
set screws which hold them to the 3/16- 
inch shafts are uppermost. The two 
slotted arms on each of the 3/16-inch 
shafts should be secured at the same 
angle, so that the primaries of the two 
coils they control are held in line. 
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The work proceeds with the mount- 
ing of the transformers, A and B, with 
their terminals turned as shown in Fig- 
ure 1. 

This completes the assembly of the 
chassis, R2, as far as should be done 
at this time, and the mounting of the 
instruments on the front panel, R1, 
should be begun. 

First mount the switch. K, and the 
rheostat, J, in the two holes drilled for 
them, as shown in Figure 1. These 
are single-hole mounted and are at- 
tached by a single nut. Attach the two 
small knobs and adjust the pointers. 

Now mount the dial, F, according to 
instructions packed with the dial, and as 
shown in Figure 1. We are now ready 
to start the wiring. 


How to Wire the Receiver 


The wiring of the receiver should be 
done exactly as shown in the picture 
wiring diagram in Figure 1. 

First attach as much of the wiring 
as possible on the under side of the 
chassis, and then wire up the connec- 
tions between the terminals and the in- 
struments on the top side of the chassis, 
referring constantly to the picture 
wiring diagram for these connections. 
The holes in the chassis are indicated 
in the picture wiring diagram for wires 
that run through the chassis at various 
points. The wires that connect to the 
switch, K, and the rheostat. J, should 
be soldered to the terminals of these 
two instruments before the front panel 
is attached to the chassis. These wires 
may then be inserted through the four 
holes in the chassis and then the front 
panel may be fastened to the chassis 
by means of five flat-head machine 
screws and nuts. After this the wires 
may be connected to the proper parts 
of the circuit, as shown in Figure 1. 

The three grid suppressors, R12, R13 
and R14, should be connected in their 
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55 BATTERIES 


THE BATTERY HOOK-UP DIAGRAM 
FicurE 4: When the colored leads of the Yaxley cable have been 
connected to the batteries indicated in this diagram, and the cable 
inserted in the plug on the sub-panel, the receiver is ready for opera- - 
tion at the turn of the switch. 


proper places as shown in Figure 1, 
between the stator or variable con- 
densers C1, C2, and C3, and the grid 
terminals of sockets NI, N2 and N3, 
respectively, being sure that the red 
suppressor, R13, is placed in the second 
Stage. 

The grid condenser, G, is supported 
by the wiring and is mounted as shown 
in Figure 2. The mica fixed con- 
denser, H, is mounted underneath the 
chassis, as shown in Figure 3. Be sure 
that the metal parts of the condenser, 
H, do not touch the chassts. 

The pilot light of the drum dial 
should be connected in the circuit by 
two wires, as shown in Figure 1. 

When the wiring is complete, the 
eight aluminum corner posts for the 
shields should be attached to the chas- 
sis with machine screws inserted through 
the chassis and threaded into the posts. 
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A REAR VIEW OF THE SET 


Next attach the four partition posts, 
one of them to each front and each 
back shield section, by means of two 
machine screws. The two front sec- 
tions and the two back sections of the 
shield may then be slid in place in the 
proper grooves in the corner posts. 

Now slide in the two extension shafts, 
R5 and R6, through the two sets of 
condensers, C1, C2, C3 and C4, and 
attach to the adjacent ends of the flex- 
ible couplings on the drum dial, F. 
These are held rigidly by two set screws 
on each of the coupling bushings. 

The builder should now be ready to 
set the two sections of the drum dial at 
100 and set the condenser plates all the 
way in, and tighten up on the two set 
screws in the rotor of each of the vari- 
able condensers. 

Insert the six side sections of the 

(Continued on page 374) 
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Fıcurs 5: In this view the shields are in place with the top covers screwed 


down. 


Note that the low-frequency amplifier, consisting of two stages of 


high-quality amplification, is mounted exterior to the shields that contain 


the high-frequency amplifying parts. 
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AC Rejuvenation for 
The RADIOLA 20 


READY FOR LIGHT-SOCKET OPERATION 


Ficurse 1: 


This picture shows the Radiola 20 and the Powerizer 


ready for operation at the turn of a switch. AC valves have been 
installed and all batteries eliminated. 


HERE are several general rules 

that should be followed in chang- 
ing a receiver designed for operation 
with battery-operated valves so as to 
enable it to get its “A”, “B” and “C” 
power from the lighting lines. 

The old filament wiring will have to 
be revised to take care of the greater 
heating currents and, in cases where 
volume has been controlled through fila- 
ment rheostats, a new volume control 
will have to be installed. 

The first commercial receiver that 
has been revamped is the Radiola 20, 


shown in Figure 1. This has been con- 
verted into a complete batteryless set 
by the use of three Ceco type M-26 AC 
valves and one Ceco type M-27 AC 
valve operating with a power-pack es- 
pecially designed for this purpose and 
manufactured by the Radio Receptor 
Co. The power-pack itself contains a 
rectifier valve and a UX-210 power 
amplifier valve for the last stage of 
low-frequency amplification. 

Special adapter sockets are furnished 
with the power-pack for holding the 
new valves. These are completely 
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This article is the first of a series that POPU- 
LAR RADIO will publish from month to month 
dealing with the conversion of the old battery- 
operated sets into sets that obtain their “A,” 
“B” and “C” voltages from the lighting mains. 
Here the set owner is told how to bring his 
Radiola 20 up to the minute by a slight 
additional expenditure. 


By CHARLES L. DAVIS 


wired for attaching to the set, and are 
furnished with complete cables that 
connect between the power-pack and 
the set itself. SS 

In Figure 3 is shown the top view 
of the receiver after the changes have 
been made. Notice that in the third 
socket a plug is inserted. This plug 
connects to the amplifier valve of the 
power-pack. 

In the wiring diagram jn Figure 2 
the original circuit of the receiver is 
given with the new additions shown in 
blue. Wires that are to be taken out are 
shown in dotted black lines. The re- 
ceiver should be taken from its cabinet 
before the changes are made. 

After the wiring has been changed 
according to this diagram, the AC 
valves should be placed in position and 
the power-pack connected up. All the 
terminals to the connection cords are 
marked so that they may be readily at- 
tached without fear of error. 

No batteries are necessary once the 
changes have been made, and the set 

(Continued on page 352) 
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THE SCHEMATIC CIRCUIT SHOWING CHANGES AND ADDITIONS 


Ficure 2: In this schematic wiring diagram for the Radiola 20 the extra wiring and 


added parts are shown in BLUE. 


nated are shown in dotted BLACK lines. 


The parts of the original wiring that have been elimi- 
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From a photograph made for Poul Kapio 


THE “N” CIRCUIT AS DEVELOPED FOR AMERICAN USE WITH 
AMERICAN PARTS 


This small receiver incorporating Sir Oliver Lodge’s “N” circuit was designed with the 


use of American apparatus by A. J. Haynes. 


and it employs a multiple vacuum valve. 
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It is sensitive, selective, easy to operate, 


Forced and Free Vibrations 


From the principles here described, the author develops the theory 
of his famous “N” circuit as a free oscillator of exceptional selectivity. 


By SIR OLIVER LODGE, F.R.S., D. Sc., LL.D. 


NY closed circuit that possesses 

inductance and capacity in series 

is a free vibrator, if there is nothing else 
near it. 

A free vibrator is one which has a defi- 
hite frequency of its own and is not 
coupled to anything; it cannot give con- 
tinuous vibrations, for there is nothing to 
maintain it. 

Once a free vibrator is excited, and 
then left to itself, like a plucked string or 
struck tuning-fork, and the vibrations 
gradually die away. They would be plot- 
ted as a sinuous curve of diminishing 
amplitude, the amplitude of the vibra- 
tions diminishing logarithmically or ex- 
ponentially. 

The resistance of an electrical oscil- 
lating circuit only affects the frequency 
in a subordinate manner; the main effect 


of resistance or damping is on the ampli- 
tude or extent of the wave train; this 
may be measured either by the maximum 
potential to which the capacity rises, or 
by the maximum current through the 
circuit. The average current through 
such a circuit is practically zero unless 
it is rectified, for the positive and nega- 
tive phases are opposite and almost 
equal. 

A hot wire in such a circuit does not 
measure the average current, but the 
RMS value of current, which is indepen- 
dent of sign. Such a circuit can be used 
as a wavemeter if the resistance of the 
hot wire is not too great. 

As soon as any circuit is tightly 
coupled up to something which is going 
to excite it, it is no longer a free vi- 
brator; its vibrations are forced. 


The difference between forced and 
free vibrations is important. 

A radio receiving circuit is always a 
case of forced vibrations, and the ampli- 
tude of the oscillations excited in it de- 
pends on the accuracy of tuning and the 
resistance of the circuit. 

Anything may be forced to vibrate by 
a sufficiently violent stimulus, irrespec- 
tive of tuning. Provided the friction is 
small enough, a child might be able to 
set a church bell ringing by timing its 
impulses properly, though it would take 
him some time to work it up; an ele- 
phant might set it swinging by a single 
pull. Similarly a strong singer is said 
to be able to shatter a pane of glass or 
a bowl by accurately singing the note 
corresponding to the free vibration of 
that glass; a charge of dynamite could 
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A CURVE ILLUSTRATING BROAD TUNING 


This curve, which consists of amplitude plotted against frequency, 

gives a graphic illustration of a circuit that responds to a broad band 

of frequencies, due to damping from electrical resistance incorporated 
in the circuit. 


shatter it without any adaptation. No 
receiver can be immune from a forced 
vibration of sufficient amplitude; but 
even if the vibration is continued for a 
long time, the response of an untuned 
vibrator will be only feeble. An equa- 
tion can be written for a vibrator of any 
period or frequency excited by a forced 
vibration of some other period or fre- 
quency; and it would be found that un- 
less they were in tune the effect would be 
small. The ultimate rate of vibration 
would depend not at all on the free rate, 
but on the forced rate; the discrepancy 
between the rates would merely keep the 
amplitude small. 

When the tuning is improved, so that 
the two vibrators are nearly of the same 
pitch, a curious phenomenon happens at 
first. The free vibrator tries to vibrate 
in its own period, and does so until those 
vibrations have died away and the forced 
vibration takes control. During that 
period the two frequencies are super- 
posed, and we get a kind of incipient 


heterodyning and beats are produced. 
In a short time, however, the forced vi- 
brations become dominant, and we then 
get a response of a certain amplitude. 
Improve the tuning still further, and the 
amplitude increases greatly in strength. 
The two are now in agreement. This is 
experienced during the operation of tuf- 
ing in. The beats die away and disap- 
pear; the tone becomes smooth and con- 
tinuous, with an amplitude depending on 
the resistance, or rather the conductance, 
of the circuit. 

If the circuit is of low resistance, there 
is hardly any limit to the amplitude of 
the vibrations that can be thus produced 
when the tuning is perfect. 

If the forced vibrations have the fre- 
quency p, and the free vibrations the 
frequency n, the resulting amplitude, 
when there is no resistance, is a definite 
fraction of E (the amplitude of the origi- 
nal disturbance), divided by u-. So 
that when u and p are in agreement, the 
resulting amplitude is infinite. This, of 


ANOTHER CONDITION OF BROAD TUNING 


This curve, plotted in the same manner as the one shown at the top 

of the page, illustrates the resonance curve of a coupled resonator 

that has a double amplitude maximum, owing to reaction between 
forced and free vibrations. 
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course, in practice is not possible, for 
there must be some resistance. By mak- 
ing the resonating circuit a good conduc- 
tor, however, its amplitude may be made 
almost as big as we please. 

When two circuits are coupled to- 
gether, neither of them are free. They 
interfere with each other more or less, 
and the combination cannot attain the 
energy of a really free vibrator. 

To get big amplitudes in reception, 
therefore, the right plan is to use a cir- 
cuit of low resistance, and arrange so 
that it shall be disturbed by the forced 
vibrations coming from a distant station 
in only a gentle or slight manner. How- 
ever feeble the received disturbances are, 
they can be worked up to almost any 
amount, by resonance, in such a circuit; 
then they can overflow and give the de- 
sired signal through a coherer or valve 
Or any other detector. The detector 
should not be in the circuit itself, but 
rather an appendage to it, so as not to 
interfere with the circuit until it re- 
sponds, as the resistance of the detector 
circuit is, up to that time, practically in- 
finite. 

All this, it is needless to say, takes 
place in a minute fraction of a second 
with the rapid oscillations used in radio 
broadcasting. | 

Moreover, if such a circuit receives 
vibrations of many frequencies from dif- 
ferent stations, being stimulated in this 
feeble manner by all, it will only respond 
tc the one to which it is itself in tune. 
The others will be discarded or elimi- . 
nated. Such a circuit acts as an ad- 
mitter or responder to vibrations of one 
frequency and as an ignorer of all others. 

If we use a circuit of large capacity 
and small inductance, it is analogous to 
a light pendulum or violin string which 
can easily respond to any disturbance, 
though it responds more fully to some 
than to others. But if instead of being 
a light thing, like a string or a wooden 
bob pendulum, it is a massive thing like 
a tuning fork or a pendulum with a 
heavy lead bob, then it will not be dis- 
turbed appreciably by anything except a 
synchronized disturbance of exactly the 
right frequency. The electrical analogy 
to big inertia and great stiffness is a cir- 
cuit of high inductance and small ca- 
pacity. 

Such a circuit responds just as freely 
as any other to a periodic disturbance 
of exactly the right pitch, but takes no 
notice of those with wrong pitch. Such 
a circuit I will call an “N circuit.” 

An N circuit is one of high inductance, 
low capacity and resistance as small as 
it can be made, and it is to be stimulated 
by very feeble disturbances collected 
from the ether and communicated to it 
by the slightest connection possible. It 
is to be left almost free from the aerial; 
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it must be connected to it to some degree 
or it would not respond at all, but the 
slighter the connection the better. It is 
not to be coupled up in any ordinary 
way. Coupling, in fact, is to be avoided. 

A single-wire connection, with a small 
capacity interposed. suffices to join the 
N circuit to the aerial. 

The aerial should have no tune of its 
own, so that it can pick up any ether 
waves which exist. They are all equally 
transmitted, in the feeble manner de- 
scribed, towards but not to the N cir- 
cuit; for it takes no notice of any of 
then except those of the right frequency, 
and to that particular kind it vigorously 
responds. The detectors are set into 
action by the oscillations thus worked up 
in the N circuit, and are not themselves 
connected to the aerial at all. The aerial 
is a mere collector; the N circuit is the 
responder. 

After that come the detector, rectifier, 
magnifier and telephone arrangements as 
usual. 

By this means one particular station 
may be listened to, while all the others 
are ignored. The tuning, however, has 
to be precise, so that the received stimu- 
lus shall always act in one direction and 
shall never oppose or destroy what it has 
begun to excite. The only limit to the 
selective response thus obtainable is that 
created by the resistance of the circuit. 

It was shown by Kammerlingh Onnes 
that at a low temperature, approaching 
that of absolute zero, the resistance of 
metals became nothing. Some day I feel 
Sure that an experimenter will immerse 
his receiving circuit in liquid hydrogen 
or helium, and thereby get a response far 
beyond anything which has as yet been 
attained. But such a method might not 
be good for reproduction, which requires 
a certain breadth of frequency. The 
lateral frequencies would be too much 
excluded if the resonating circuit were 
too sharply tuned. Meanwhile a device 
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INDUCTIVELY - COUPLED CIRCUITS 

This diagram shows an ordinary coupled 

resonating circuit in which B is forced to 
vibrate at the same frequency as A. 
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A CURVE ILLUSTRATING SHARP TUNING 
This curve illustrates a resonating circuit that responds to only a 


narrow band of frequencies. 


However, the tuning curve may be 


made too sharp for good reproduction, so that the best results in 
selectivity are limited by the best resu'ts in tone quality. 


has come into use that has practically 
the effect of abolishing the resistance of 
a responding circuit, though at the same 
time it does not leave it as completely 
free as it should be. This is the 
device called regeneration. It cannot be 
applied with a crystal; but it can be ap- 
plied by a tube, where the high-tension 
battery introduces fresh local energy 
into the circuit, so that the plate part of 
the circuit is vibrating in a forced man- 
ner with extra amplitude due to the in- 
troduced energy. These enhanced vibra- 
tions are usually made to react upon the 
input circuit, which is usually a tuned 
collector. This regenerative action sets 
up the extra stimulated vibrations of the 
same frequency as those received, and 
often causes the bad effect of howling. A 
circuit can, in fact, be made to excite 
itself in this way; just as a telephone 
speaking to its own microphone trans- 
mitter can set up a howl. The slightest 
initial disturbance is magnified by reac- 
tion or regeneration between the tele- 
phone and the transmitter; its own 
sound, however feeble, operates the 
mouthpiece, and thereby increases the 
response of the telephone, which again 
reacts on the mouthpiece by feeding 
back energy—and so on, until the dis- 
turbance is worked up. 

When a circuit is thus on the verge of 
regeneration, it is exceedingly sensitive 
—almost, though not quite, as sensitive 
as a receiving circuit cooled to near abso- 
lute zero. In using regeneration the ob- 
ject of the experimenter should be to 
bring the circuit near to the sensitive 
condition, but not to over-pass it so as 
to get self-excitation. For self-excitation 
is a nuisance to all stations in the vicin- 
ity, since the self-excited howl cannot be 
tuned out if one is trying to receive sig- 
nals on that particular wavelength. 

To cure this there should be no radia- 
tion at all from the antenna circuit. 


Whatever regeneration there is shou:d 
act upon the tube input circuit only. 
The antenna should not be in tune with 
it, and, moreover, it should be so feebiy 
connected that it has no temptation to 
respond. 

The antenna circuit must have some 
frequency of its own, since it is a con- 
ductor connecting two capacity areas, 
one the antenna, the other the ground; 
but if it is thoroughly out of tune, so as 
to respond let us say only to much longer 
waves, it will be stimulated enly by 
fo-ced vibrations, which, being of wrong 
frequency, produce hardly any amphk- 
tude of vibration. There is then no ef- 
fective reradiation; the antenna is not 
acting as a transmitter. 

This result is attained by an antenna 
circuit entirely out of tune and feebly 
connected to the circuit which it can 
excite only by continued vibrations of 
exactly the right frequency. In other 
words, the desired waves can be received 
only by the resonating circuit. 

If the forced vibrations received by 
the antenna are exceedingly strong. as 
for instance those from a lightning 
flash in the neighborhood or some 
powerful station, it will not be possible 

(Continued on page 353) 
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A FREE VIBRATOR 


This drawing shows a free oscillating cir- 

cuit incorporating the principles of “N” 

circuit. It is stimulated by an antenna 

system, which may or may not be 
grounded, 
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Radio, that needs neither 


POPULAR RADIO 


A Radio That Plays Watchman 


sleep nor vacation, is now do- 

ing guard duty that once re- 

quired the services of several 

men, without any of the many 

errors incidental to the “hu- 
man equation.” 


By WALTER E. BURTON 


RADIO watchman has been 

standing guard over the 20,000,“ 
000 gallon daily water supply of a 
quarter million people for nearly two 
years. 

During this period it has made an 
hourly record, over a distance of 
fourteen miles and at great saving of 
expense and labor, of the water level 
in the reservoir which holds that city’s 
reserve supply of water. Upon this 
hourly record the operation of a city’s 
pumping station depends. It is im- 
portant that this hourly record be ren- 
dered without fail; otherwise a shortage 
or excess of water supply would de- 
velop that would certainly involve cost 
and likely involve danger. 

But the radio watchman has not 
failed. 

The official name of this trustworthy 
sentinel is 8-OIC. And its post of 
duty is located outside of the city of 
Akron, Ohio. 

Before the installation of the auto- 
matic radio system the reservoir pa- 
trolman led a hard and irregular life. 
It was his duty to telephone the pump- 
ing station two or three times a day 
to report the water level in the basin. 
This method was partially satisfactory 
when telephone lines were in working 
condition, but it often happened that 
storms, ice or other agencies interfered 
with the communication system. As 
is usual with such emergencies, the 
breakdowns usually occurred during the 
most disagreeable weather; it also hap- 
pened that the reservoir would be either 
too full or nearly empty at the same 
time. The patrolman would then be 
forced to crawl out of his warm bed in 
the wee, small hours of the night, hop 
into his car and drive nearly 20 miles 
through a blizzard to tell the pump 
operators how to regulate the water 
flow. 

So the waterworks department set 
about to find a more reliable means of 
communication. 

The plan to build an underground 
telephone line along the water main 
right-of-way was discarded when it was 


From a photograph made for Pop Ui Rapio 
THE RECEIVING END OF THE “RADIO WATCHDOG” 
SYSTEM 
In a corner of the pumping station is this short-wave set that re- 
ceives the automatic signats from the water reservoir transmitter. A 
part of the loudspeaker that broadcasts the signals is shown at the 


right. 


Above the set is the meter panel with the clock that turns 
the receiver “on” at seven minutes to each hour. 
may be seen above the figure 


The contact point 


XI. William A. Manfrass, the 


designer of the system, is manipulating the dial. 


learned that the work would cost about 
$20,000. The installation of an elec- 
trical recording system would be 
equally expensive. 


Then William A. Manfrass, an elec- 


trical engineer at the pumping station 
and an enthusiastic radio amateur, 0 
fered to solve the problem with a radio 
broadcasting and receiving system © 
his own design and construction. 
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His offer was accepted, and the first 
trials in January, 1926, proved entirely 
satisfactory. The most noteworthy 
feature of the system, from the water- 
works officials’ standpoint, was that the 
cost of all equipment was less than $500. 

The sending set operates on 175 
meters, is rated at 15 watts, and has a 


circuit of the coupled Hartley type. It 
is situated in the attic of the reservoir 


patrolman’s home, several hundred feet 
from the automatic mechanism which 
operates it. 

In the reservoir valve house is a 
float, operating in a vertical pipe; to 
this is connected a steel tape which 
passes over the wheel of a recording 
meter. On the end of this meter has 
been built a circular switch resembling 


à Ford timer. This is built up of al- 


ternate sections of brass and insulating 
material. A contact arm, rotating 
within the switch ring in accordance 
with the water level, determines wHich 
of the brass segments is “live.” 

A wire passes from each segment to 
a key-like device in another dust-proof 
case. There are ten keys in all, cor- 
responding with an equal number of 
segments in the circular switch. The 
end of each key rests on a hard rubber 
disk, on the edge of which is a series 
of elevations and depressions arranged 
in the form of radio telegraphic sig- 
nals. When the station is in operation, 
the entire set of disks revolves, but only 
the one operating the live key is func- 
tioning. 

At five minutes to each hour, (ex- 
cept between eight and eleven o’clock 
each evening), a master clock turns on 
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THE RECORDING APPARATUS AT THE RESERVOIR 


This apparatus is above the vertical pipe in the reservoir valve house. 

The float indicating the water level is attached to the metal tape 

shown at the left. The tape passes over a wheel that turns a drum 

covered with graph paper, shown at the center, thus making a 

record of the water level variation. The tape also controls the con- 

tact arm of the circular switch at the right, thus making live one 
of the metal fingers shown in the illustration below. 


a relay, which switches the sending set 
“on.” Another relay starts the 110-volt 
motor which operates the rubber disks. 
The station remains on the air for 
about 50 seconds, sending the combin- 
ation of dots and dashes which reveals 
the water level. At the same time the 
water height is recorded on a meter 
chart for permanent record. 


THE METAL FINGERS THAT POINT OUT THE 
WATER LEVEL 


At five minutes to each hour a relay starts the motor at the rights 
it rotates the ten hard-rubber discs in the center, each of which is 
engraved with metal code markings indicating a given water level. 
One of the metal fingers resting on the discs is made “live” by the 
contact arm of the circular switch in the illustration above. This 
completes the circuit to the transmitter and the message engraved 
on the disc under the live finger is sent through the ether to the 
receiver at the pumping station. 


At seven and one-half minutes to 
each hour another clock at the pump- 
ing station turns on“ the receiving set, 
which remains in operation for five 
minutes. A red light lets attendants 
know when the set is on.“ Signals are 
received on a short-wave, three-tube re- 
generative set, with two stages of low- 
frequency amplification. A loud- 
speaker makes it possible to hear the 
signals all over the station, above the 
noise made by the pumps. The build- 
ing of an automatic recorder, operated 
by the signals, was believed impractical. 

The information transmitted by the 
station is accurate to within one inch 
of water level. The closest reading is 
1½ inch of the top, and the greatest 
is 9 feet 2 inches. The accuracy of 
readings increases as the water nears 
the top of the reservoir. When the 
maximum reading of 9 feet 2 inches is 
passed, the device repeats, the reservoir 
being about 30 feet deep. The repeat- 
ing is not confusing, because it would 
require over four hours of pumping to 
raise the water level from 9 feet to the 
top of the reservoir. 

During the operation of this radio 
sentinel the only expense for upkeep 
has been that resulting from the charg- 
ing of batteries. 

Considering the decreased cost of 
maintenance and the greater efficiency, 
it can be seen that radio is perform- 
ing an invaluable service to the com- 
munity in doing this work. 
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Quality amplification at low cost—High power with a few valves—Rapid 
construction with minimum labor—T his summarizes the features of the Unipac. 


THE SCHEMATIC DIAGRAM OF THE POWER-PACK CIRCUIT 


FicurE 1: At the extreme left is shown the full-wave rectifier with the filter circuit 

and the voltage-regulator valve in the center. Next to it, on the right, is the voltage- 

dividing resistor bank, and, at the extreme right, two stages of low-frequency amplifica- 
tion and the output transformer. 


REFRESHING QUALITY AND VIGOROUS AMPLIFICATION WITH 


he LC-28 Unipac Amplifier 


While affording an astounding volume, this new amplifier at 

the same time maintains a quality of tone that will caress the 

ears of the most discriminating listener. Although designed 

especially for the LC-28, the Unipac may be used in conjunc- 
tion with receivers of practically any type. 


By LAURENCE M. COCKADAY 


Cost oF Parts—Not over $82.00 


HERE ARE THE INSTRUMENTS AND ACCESSORIES NECESSARY FOR BUILDING TH1Is UNIT — 


A—S-M full-wave, 
former, No. 328; 


super-power trans- FI, F2, G, H and I—S-M valve sockets, O1, 02, O3 and O4—Frost tip jacks, No. 


NO, S11; 253; 


B—S-M Unichoke filter system, No. 331; 

C and D—S-M special low-frequency 
transformers, No. 240; 

E—S-M special output transformer, No. 
241; 


N previous articles in POPULAR 

Rapio the story of the develop- 
ment of the LC-28 broadcast receiving 
set has been told. The specialization 
of the various functions of reception 
into separate units is a feature that 
makes possible the building of a set 
that is scientifically correct and that 


J and K—Ward-Leonard resistor kit, No. 
S-651; 

I. Frost resistor, No. F-1500; 

M1 and M2—Frost resistor, No. FT-64; 

N1—Tobe condenser bank, No. 662; 


can be assembled to take care of the 
owner's exact needs. 

In the October issue, complete de- 
tails for constructing the high-fre— 
quency pack were given. This unit is 
used to pick up the broadcasting sig- 
nals from the ether and to supply them 
to a low-frequency amplifier. The 


P1, P2 and P3—Eby binding posts 
(marked B—, 45, 90); 

Q—Van Doorn steel chassis and cabinet, 
with hardware (nuts, screws, washers) ; 

20 feet of Kellogg hook-up wire. 


LC-28 Unipac is the first of a series 
of amplifiers designed for use with 
high-frequency packs to be described 
in PopulAR Rapio, and it is designed 
especially for this purpose in connec- 
tion with the LC- 28 high-frequency 
pack. It may be placed in a console 
or radio table and connected and put 
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FIGURĘ 2: 


A TOP VIEW OF THE COMPLETE UNIT 
This shows the wiring arrangement of the transformers, sockets, chokes, 


condensers, and the power transformer which are mounted on the metal chassis, with 
the binding posts and the small jacks fastened on the lower side. 


into operation in a few minutes. The 
Unipac consists of two stages of low- 
frequency amplification with an output 
transformer, and it also contains a 
complete full-wave rectifier and filter 
as well as a supply for AC valve 
heaters. The outstanding features of 
the new Unipac are as follows: 

1. Complete AC operation without 
batteries; 

2. It contains the new type low- 
frequency transformers designed espe- 
cially for the LC-28; 
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3. It gives full-wave, high-power 
rectification; 

4. It utilizes the new AC valve; 

5. It gives excellent tone quality; 

6. It is capable of great volume 
without overloading: 

7. It supplies complete “B” voltages 
for the high- frequency pack. 

The Unipac is mounted on a metal 
chassis with the same general type of 
construction followed throughout as is 
the case in the high-frequency pack. 


It contains a single condenser bank 


J 
ee, 


equipped with flexible leads for simpli- 
fication in wiring and mounting. The 
unit is supplied with a cord and plug 
for attaching to the AC house-lighting 
lines. 

The electrical circuit is shown sche- 
matically in Figure 1. 


How to Construct the Unipac 
Amplifier 


The metal chassis used for building 
up this unit may be obtained com- 
pletely stamped and drilled, and the 
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THE PICTURE WIRING DIAGRAM OF THE UNIT 
Ficure 3: In this drawing all the instruments mounted on the top of the meta! chassis 


are shown in solid BLACK lines, while those parts that are mounted beneath are shown 
in dotted BLACK lines. All of the wiring is shown in RED lines. The solid lines indicate 
the wiring done on top of the chassis, while the dotted lines show the wiring done beneath. 
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HOW TO CONNECT THE POWER-PACK TO THE LC-28 


FIGURE 4: 


This shows the connection between the LC-28 high- 


frequency pack and the Unipac. The connections should be made 
with the Yaxley cable that comes with the high-frequency pack. 
The colors of the connecting wires are indicated. 


parts should be mounted by means of 


screws and nuts in the positions shown 
in Figures 2 and 5. 

There is no necessity for a complete 
description of the mounting, except 
that the precautions of position, as in- 


dicated in Figure 3, for the sockets 
and for the transformers should be 
carefully followed. 

A bottom view of the Unipac is 
shown in Figure 5, and this gives a 
clear idea of the mounting of the two 
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resistors, J and K, as well as the three 
binding posts and the four small jacks. 
Be sure that all bolts for fastening 
down the instruments are tightened 
carefully; and the bolts on the’ large 
transformer, A, should be equipped with 
lock washers to prevent loosening. 

This completes the constructional 
work, and the Unipac is now ready for 
wiring. 

How to Wire the Unipac 


The picture wiring diagram in Fig-- 
ure 3 shows the instruments in their 
correct positions and outlined in black 
lines. The units outlined in solid black 
lines are mounted at the top of the 
chassis, while those in dotted lines are 
mounted beneath the metal chassis. 
The same holds true of the wiring— 
the heavy red wiring runs above the 
chassis, while the dotted red wiring 
runs below. The connections are to 
be made with Kellogg flexible covered 
hook-up wire. 

If the directions given in the dia- 
grams are followed exactly, no trouble 
will be experienced in wiring, and the 
job will be a simple procedure. 


How to Operate the Uni pac 


The new amplifier should: be placed 
in the console or radio table under- 
neath the LC-28 receiver and should 
be connected by means of the Yaxley 


(Continued on page 355) 


The list of parts given on page 324 includes the exact instruments used in the set from which these specifications were made up. 
The experienced amateur, however, will be able to pick out other reliable makes of instruments which have been approved by 


POPULAR Rubio and which may be used with good results. 


But we recommend that the novice follow the list, as the diagrams 


in this article will tell him exactly where to place the connections. If instruments other than the ones listed are used, the only 
change that will be necessary will be the use of different spacings for the holes that are drilled in the sub-base for mounting the 


instruments. 
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A VIEW OF THE UNIPAC FROM BENEATH 


Fıcure 5: This gives a clear idea of the mounting of the resistances, the binding posts 
and the small tip-jacks on the under side of the chassis. It also gives a good idea of 
the method of wiring. 


To any reader who has difficulty in obtaining any of the parts which are necessary in making up these model 
O SERVICE BUREAU, 119 West 57th Street, New York City, will gladly assist in seeing 


that his requirements are promptly supplied. 
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A MEASUREMENT CHART 


For Use in Calculating the Mutual Inductance of Coils with Axial or Angular Displacement 


HEN coupling two high-frequency 
circuits together, there is a choice 
of two general methods that may be 
employed: 
1. Magnetic coupling; 
2. Electrostatic coupling. 

In some cases, a combination of these 
two methods is used; in most cases, 
however, either an inductive or direct 
magnetic coupling is employed. 

When varying the coupling in two 
circuits, the mutual inductance also 
changes, and this value is often some- 
what difficult for the radio experimenter 
to determine with accuracy. 


By RAOUL J. HOFFMAN, A.M.E. 


In preparing this chart, the coupling 
of two coils of rectangular cross-section 
has been considered. The two circuits, 
acting upon each other, have a mutual 
inductance which follows the equation 

MX VL. XL: 
wherein 


M =the mutual inductance; 
L1 =the inductance of one coil; 
L2 =the inductance of the other coil; 


and 
K =the coupling factor of the coils 
with a given displacement. 
If the two circuits are in resonance 
the original inductance values, L1 and 


L2, will be increased by the amount of 
the mutual inductance, M. 

In the accompanying chart the cou- 
pling factor of the two coils has been 
plotted with axial displacement on scale 
No. 1 and with angular displacement on 
scale No. 2. The two drawings of the 
coils indicate just what is meant by 
“axial” and “angular” displacement. 

The chart has been made up for coils 
that have the same diameter. 

For example: 

Let us calculate the mutual inductance 
for two coils with an average diameter 

(Continued on page 355) 
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A Circuit That Is New in Principle 
The Octa-monic 


To the four fundamental circuits already 
used in radio reception the Octa-monic Re- 
ceiver adds a fifth—a circuit absolutely new 
in principle that employs “harmonic detec- 

tion” with amazing results 


By JOHN BRENNAN 


URING the past few years the 

“circuit mills” have been turning 
out their grist of new hook-ups without 
interruption. So intensive has been this 
production that it would be difficult for 
any fan or radio engineer to enumerate 
even those receivers which have be- 
come nationally prominent. 

While the number of these circuits 
have been countless, the fundamental 
circuits upon which most of them have 
been based are so few that they can 
easily be counted on the fingers of one 
hand. 

The first really new and fundamental 
circuit to bring greater power and sensi- 
tivity to radio reception was the regen- 
erative circuit. If one cares to inves- 
tigate the regenerative circuit’s claim to 
fame, he need only look up the records 
in distance reception that were hung 
up by simple one-valve regenerative 
sets with two stages of low-frequency 
amplification. In spite of the greater 
power of present-day broadcasting sta- 
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and Performance — 


DAVID GRIMES CHECKS OVER THE OCTA-MONIC 


Here is David Grimes, the designer of the Octa-monic circuit, 
making a final survey of the completed receiver. 


matter how many valves they may 
utilize, that can consistently reach out 
for the coast-to-coast reception ob- 
tained with the regenerative circuit dur- 
ing past years. 

The old regenerative circuit, however, 
had one major and several minor faults 
which would render it obsolete for pres- 
ent-day requirements: Its poor selec- 
tivity would be an insurmountable ob- 


regenerative receiver did a good job in 
its day, under the then existing condi- 
tions, but progress has moved on apace 
and left it behind. 

The next worth-while development in 
circuits was the tuned-high-frequency 
circuit. This circuit grew out of the 
untuned-high-frequency circuit which 
became popular when only a handful of 
broadcasting stations were in operation. 


jection to its use nowadays. The As the number of stations increased, 
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tions, there are few receivers to-day, no 
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HOW SELECTIVITY DEVELOPS IN THE ORDINARY RECEIVER 
Ficure 1: The circuit is that of an ordinary three-valve, high-frequency amplifier, with 
the resonance curve of each circuit shown below. Note that while the amplitude 


increases steadily, the selectivity, as indicated by the width of the curve, is increased 
only by the two tuned transformers, at 3 and 5. 
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inane’: high-frequency amplification 
passed out of general use, as its selec- 
tivity depended on a single tuned stage 
and was not adequate for modern con- 
ditions. 

With various refinements, tuned- high- 
frequency has enjoyed a_ well-earned 
popularity. Tuned-high-frequency am- 
plification has done much to permit 
radio fans to navigate the maze of ra- 
dio broadcasting stations whose pro- 
grams interfered with each other when 
the ordinary receiving circuits were em- 
ployed. 

As far as selectivity is concerned, it 
has always been acknowledged that the 
superheterodyne circuit, the third of 
the fundamental circuits, stands su- 
preme. But the unusual selectivity of 
the superheterodyne may become one 
of its most flagrant faults, simply be- 


cause this selectivity is often obtained 


at the expense of tone quality. This 
sacrifice of tone quality cannot always 
be entirely eliminated in the superhet- 
erodyne, because its great sensitivity 
and selectivity depend upon the prin- 
ciple of converting the incoming wave 
into another wave of a longer wave- 
length (lower frequency), which often 
limits the tone-quality-giving side-bands 
that can be amplified by this system. 

Some of the other disadvantages of 
the superheterodyne are its high cost, 
the difficulty of obtaining suitably 
matched units, and its characteristic of 
bringing in a station on more than one 
point on the dials, making operation 
and logging of stations sometimes quite 
bothersome. 

The reflex and inverse duplex sys- 
tems, while based on tuned and un- 
tuned-high-frequency amplification, until- 
ized the same valves twice for both 
high-frequency and low-frequency am- 
plification. 

The inverse duplex system, with the 
additional selectivity and sensitivity im- 
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HOW THE OCTA-MONIC CIRCUIT DEVELOPS SELECTIVITY 


FicurE 2: The two-valve Octa-monic circuit obtains the same increase 

in selectivity as that in Figure 1, with one less stage; one increase 

is introduced at 7 by the new principle of “harmonic detection” and 
another at 8 by the tuned transformer. 


parted by the famous Grimes develop- 
ment of automatic regeneration, was 
probably the outstanding development 
of the reflex circuit. 

Up to the present time, therefore, 
there have been four fundamental cir- 
cuits. These four circuits are: 

The regenerative circuit; 

The tuned-high-frequency circuit; 

The superheterodyne circuit; 

The reflex circuit. 

Now there has come upon the stage 
a circuit which uses a new idea in ob- 
taining still greater selectivity without 
the usual line-up of intricate controls, 
variable couplings, delicately adjusted 
circuits and the various other devices 
that have usually been added to tuned- 
high-frequency circuits to increase selec- 
tivity. 

It was while working on the refine- 
ments of various types of tuned-high- 


A VIEW OF THE COMPLETE RECEIVER 
There is an appearance of balance about the Octa-monic receiver, 
due to the placing of the drum dials and other panel controls, and 
the arrangement of the two shields behind the panel. 


frequency and reflex circuits in devel- 
oping the inverse duplex system of 
amplification that David Grimes discov- 
ered the alluring possibilities of selec- 
tivity which were inherent in the stand- 
ard type of vacuum valve. Grimes no- 
ticed that when rectification took place 
in the high-frequency valve harmonics 
were generated, which caused the broad- 
cast stations to appear not only at their 
proper dialing, but on their half wave- 
length (double the frequency) as well. 

It was found that the signals were 
not as strong at the harmonic generated 
at double the frequency by the detector 
valve, but that the signals generated . 
at these double frequencies were much 
sharper, by far, than the signals ob- 
tained at the fundamental carrier fre- 
quency. 

By careful tests and measurements, 
Grimes soon obtained sufficient data to 
prove mathematically that the genera- 
tion of second harmonics increased the 
selectivity in proportion to the square 
of the incoming signal. 

With the discovery of this remark- 
able action of the vacuum valve which 
results in a geometric increase in se- 
lectivity in the valve itself, a fifth 
fundamental circuit has been added to 
the list already enumerated. 

The Octa-monic circuit, as this new 
circuit has been named, is distinctly dif- 
ferent in its manner of performance 
from that of the other four fundamental 
circuits. It operates on the principle 
of wave-changing, but this wave- 
changing is accomplished automatically. 

Every broadcast signal is brought 
into the receiver by means of the ordi- 
nary tuned circuit, but only the double- 

(Continued on page 354) 


Page 330 


SNAPPY ‘‘B”’ 


supplying “B” 
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“Toop and Socket” Reception 
With the MagnaRay Power-pack 
voltages for the Mag- 
naformer from the lighting lines, loop 
reception should be as clear and pow- 
erful as any fan could wish, without 
the worry and bother that come from 
run-down batteries and replacements. 


POWER FOR THE MAGNAFORMER WITH 


The MagnaRay Power-Pack 


Superheterodyne reception may be brought to a new plane 
of quality and efficiency with this “B” power-pack, designed 


especially for the Magnaformer 9-8 Receiver. 


Here are the 


complete constructional details for this unit, that will develop, 
at 200 volts, 85 milliamperes of steady “B” current. 


By LAURENCE M. COCKADAY 


Cost or Parts—Not over $45.00 


Here Is A List oF Parts NECESSARY FOR BUILDING THIS UNIT 


A—National power transformer; 

B—National filter-choke coils. type 80; 

C—Tobe Special “B” block, type 700. (2, 
2, 6, 1, 1 and 1 mfds.) ; 

D and E—Benjamin Cle-ra-tone vibration- 
less sockets; 


N VIEW of the popularity and the 

increasing number of requests from 
POPULAR Rapio readers for information 
concerning the proper power apparatus 
to be used with the Magnaformer loop 
receiver, a new power-pack has been 
developed especially for use with this 
instrument. It is the work of a number 
of engineers of various companies spe- 
cializing in this work. 

The new unit that has been officially 
adopted as the standard for this re- 
ceiver is called the MagnaRay Power- 


F—Lynch wire-wound resistor, type P. 
4,000 ohms; 

G—Tobe buffer condenser (.1 and .1 mfd., 
with a common terminal) ; 

H—Lynch tapped output potentiometer 
resistor, type PRE; 


Pack. It incorporates a number of 
interesting features that make it espe- 
cially suitable for this work. 

It is built of sectionalized units 
comprising a power transformer, a 
filter-choke unit and a condenser bank, 
which are enclosed in cans to cut stray 
fields to a minimum. It uses a fila- 
mentless rectifier valve of the Ray- 
theon BH type, capable of delivering 
85 milliamperes at 200 volts. 

Another feature is the utilization of 
the new Raytheon voltage regulator 


I—Binding post strip, 14 by 914 by 3/16 


inch; 

ji, J2, J}, 85 * J5S—XL aluminum 
binding 

K- Wooden Based 914 by 10 by % 
inches. 


“R” type valve that keeps all volt- 
ages applied to the set constant at all 
times in spite of voltage fluctuations in 
the house-lighting power. The use of 
this valve also precludes any possibility 
of motor boating.” 

The cost of this unit is not more 
than that of the usual high-grade “B” 
power-pack without a voltage regulator. 

The unit may be used with any other 
receiver needing a constant source of 
“B” voltages from 22 ½ volts to 200 
volts, using the lighing lines. 


NOVEMBER, 1927 
How to Construct the Unit 


The new unit, as may be seen from 
Figure 1, is mounted on a wooden 
baseboard, K. A suitable piece of well- 
dried wood should be used for this 
purpose, with two one-inch strips fast- 
ened across the ends to raise it from 
the surface on which it is to stand. This 
will allow running the wires underneath. 
This wooden baseboard should be cut 
to a size of 914 by 10 by 38 inch. 

After this has been prepared, the next 
job is to mount the binding posts. J1, 
J2, J3, J4 and J5, on the binding-post 
strip, I. The strip may then be mounted 
on the edge of the baseboard with flat- 
head wood screws. 

Next, mount the transformer, A, by 
means of four wood screws in the 
position shown in Figure 1. The 
filter-choke unit, B, may be mounted 
on the opposite corner of the baseboard. 
as shown in the same illustration. 

Next, mount the condenser block, C, 
by means of two round-head wood 
screws as shown in the same illustra- 
tion. The resistance unit, F, is sup- 
ported by the connecting wires and need 
not be mounted until later. Fasten 
down the buffer condenser, G, with two 
screws as indicated. 

Now fasten down the two sockets, D 
and E, with two screws to each socket. 
The last mounting job will be to fasten 
down the resistance unit, H, by means 
of two screws, one at each end of the 
resistor. 


THE PICTURE WIRING DIAGRAM 
Ficure 2: The dotted rep lines show the wires to be run under the 
baseboard, and the solid rep lines the wires above the baseboard. 
The instruments are outlined in BLACK. 
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THE PANEL LAYOUT OF THE MAGNARAY 
Fıcure 1: The mounting of the instruments on the wooden base- 
board is a simple matter, as this picture shows. Most of the wiring 
is done under the baseboard. 


Be sure all of the units are fastened 
in the positions indicated in Figure 1. 

This completes the construction work 
on the power-pack and it is ready to be 
wired. Refer constantly to the picture 
wiring diagram in Figure 2 in making 
connections. This diagram shows the 
instruments laid out in approximate 
positions, and the wiring is shown in 
heavy colored lines. Those wires that 
run above the wooden baseboard, K, 
are shown in solid lines, while the wiring 
running beneath the baseboard is shown 
in dotted lines. The wiring should be 
done with rubber-covered hook-up wire. 

The diagrams are so complete and 
so easy to follow that no specific written 
instruction for wiring is necessary. 

One wire that holds the resistor, F, 
runs through the baseboard, and one 
wire should be soldered and fastened 
by a clip to the metal shell of the regu- 
lator valve in socket E. 

When the wiring has been completed 
the unit is ready for installation. 
How to Hook Up the MagnaRay With - 

the Magnaformer Receiver 

The unit may be placed in the bottom 
portion of the console or radio cabinet 
upon which the Magnaformer receiver 

(Continued on page 360) 
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Eliminate “Squeals” With the New High-Mu 


2-Grid Valve 


By L. JAMES 


NEW valve recently perfected by 

the British Marconi Company 
possesses many new and startling fea- 
tures that should be of absorbing in- 
terest to radio enthusiasts. 

This valve is almost certain to have 
the effect of modifying the design of the 
high-frequency part of receivers, and, 
in fact, receivers have been prepared 
which utilize this new instrument. The 
valve has four electrodes—a filament, 
control grid, screen grid and plate. It 
should not be confused with the or- 
dinary four-electrode valve. The new 
valve has distinctive features, being so 
designed that the capacity between the 
control grid and the plate is negligible 
when the screen is connected to a point 
at earth potential, such as one side of 
the filament battery, or to the plate bat- 
tery. Also, the plate impedance and 
voltage factor of the new valve are of 
quite a different order of magnitude 
from those usual in the ordinary types 
of receiving valves. 

The construction of the new valve is 
clearly shown in Figures 1 and 4. 
It will be seen to comprise a normal 
filament and grid; the filament is of the 
thoriated type, rated at 5 volts, .25 
ampere, while the grid has the shape 
shown in the illustration. These ele- 
ments are mounted at one end of the 
valve, a cap with three pins being pro- 
vided. At the opposite end is mounted 
the screen and plate. The screen is of 
wire gauze having a fairly fine mesh 
welded to the edge of a circular metal 
band. Quite close to the gauze is a 
circular metal plate with dished edges 
which is used as the plate. These ele- 


With this remarkable new “screened grid” valve a single high-frequency 
stage can be made to give amplification as high and as stable as an ordi- 
nary three-stage amplifier—and this can be done without any of the 
intricate methods formerly used to prevent 


I 


ELEMENTS OF THE NEW VALVE 


Ficure 1: The plate and “screen” grid 
are in the top section, and the filament 
and “control” grid in the lower. 


feedback and “howling.” 


ments are mounted at the opposite end 
of the valve from the grid and filament, 
and two pins are provided for con- 
nections. 

Before one can fully appreciate the 
factors which led to the development 
of the new valve, one must consider in 
what way the original three electrode 
valve has proved to be defective. 

An ordinary three electrode receiving 
valve has capacity between its grid and 
plate. This provides a coupling be- 
tween the plate and grid circuit with 
the result that the amplified voltages 
in the plate circuit cause current to 
flow back to the grid circuit. It so 
happens that this current is usually of 
such magnitude and phase as to cause 
the stage to oscillate. Hence the most 
careful shielding of the components of 
these circuits is useless unless some 
means are provided for limiting the 
amount of current fed back through the 
valve’s capacity, and various methods 
have been devised for neutralizing this 
capacity or for stabilizing the circuit. 

Methods for neutralizing the valve's 
capacity are, on the whole, satisfactory, 
but owing to imperfect neutralization. 
caused, in some instances, by the dif- 
ference between the phase angle of the 
neutralizing condenser and that of the 
valve's capacity, and in other instances 
by failure to provide a sufficiently tight 
magnetic coupling between the coils as- 
sociated with the circuit, the balance 
obtained is not perfect. This results in 
a varying amount of feedback at the 
various wavelengths to which the cir- 
cuit may be tuned, with the result that 
in practice, the precaution has often to 
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from the plate to the grid circuit. Thus 
the tendency of the receiver to be un- 
stable is reduced, but at the expense 
of amplification, and very often of se- 
lectivity as well. 
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Thus it is necessary to use metal r 
screens or metal boxes, by-pass con- IGURE 2: In two of these curves the plate current is plotted 
(C W oi 350) against plate voltage. The other two curves show how the 
ontmue page 330 “screen grid” current varies under the same conditions. 
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CURVES OF PLATE CURRENT AGAINST GRID VOLTAGE 


FicureE 3: The two top curves indicate the variations of plate current with grid bias 
at two different plate voltages in the operating range. The lower curve shows how the 
screen current increases under these conditions. 
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An Up-to-the- Minute High-Frequency Pack for Use With 


The 
Phono-Radio Reproducer 


N 


Here are the complete constructional details for an inexpensive yet 
highly efficient two-valve, high- frequency amplifier and detector, 
designed particularly for use in conjunction with the new electrical 
pick-up units and low-frequency amplifier packs that were described 
in POPULAR RADIO in the series of articles on combining the phono- 
graph and the radio. The complete ensemble, such as is pictured 
above, should give broadcast and recorded reproduction of such 
variety and outstanding quality as to satisfy even the most exacting 
taste in aural home entertainment. 


By JAMES MILLEN 
Cost oF Parts—Not over $42.00 


Here Is a List oF Parts Fox BUILDING Tuis UNT 


A and K—General Radio UX sockets; 
B—9 by 13-inch bakelite sub-panel; 
Ci—Sangamo mica condenser, .00025 mfd.; 
C2—Tobe condenser, 1 mfd.; 
C3—Precise midget condenser, 
mmfd., No. 940; 
C4—General Radio neutralizing condenser; 


50-150 


NEW trend in radio receiver de- 

sign that is receiving consider- 
able attention at present is the sepa- 
ration of the low-frequency amplifier 
from the receiver proper, as in the new 
LC-28. 

As a result, the complete receiver 
may be considered as two separate 
components — the high-frequency am- 
plifier and detector, and the combina- 
tion low-frequency amplifier and power- 
pack. The phonograph pick-up, of 
course, may be substituted at will for 
the high-frequency amplifier and de- 
tector, so that either radio programs 
or phonograph records may be repro- 
duced at the turn of a switch. 

In the preceding issue of POPULAR 
Rapio, the writer described a combi- 
nation low-frequency amplifier and 
power-pack designed for just such use. 


CS—Sangamo mica condenser, .001 mfd.; 

RFC—Samson RF choke, No. 85; 

Ri—Carter 20-ohm switch-rheostat, type 
M-20-S; 

R2—Lynch equalizer and mounting, No. 2; 

R3—-Lynch metallized filament resistor, 2 
meg., and mounting; 


This article gives the constructional de- 
tails for a high-frequency broadcast 
pick-up for use with this amplifier. 

In selecting the circuit for the re- 
ceiver, simplicity of construction, gen- 
eral availability of the essential parts, 
stability of operation, ease of control, 
and high sensitivity (for the number 
of valves employed) were given careful 
consideration. It was finally decided 
to employ the new Uni-Control Na- 
tional B-D tuning unit, in a circuit of 
a revised type of design. 

This new tuning unit consists of a 
standard B-D antenna inductance and 
high-frequency transformer mounted on 
a two-gang condenser of unique de- 
sign. Instead of directly connecting 
the shafts of the two condensers to- 
gether as a single unit, they are joined 
through a system of friction-driven 


R4—Lynch 1,000-ohm siippréssor nd 
mounting; 
Ti and T2—National Uni-Control B-D 
tuning unit complete with illuminated 
dial; 
P—7 by 14-inch bakelite panel; 
7 Eby binding posts. 


planetary gears of the type used in the 
well-known National vernier dials 
which were so popular a few years ago. 
The shaft of the first condenser is hol- 
low and through its center passes an- 
other shaft which is connected to a 
small knob located at the center of the 
main tuning dial. When the main dial 
is turned, both condensers rotate. When 
the small knob is rotated, a vernier ad- 
justment of the antenna tuning capac- 
ity may be made without changing 
the setting of the other condenser. 

In the past it has always been nec- 
essary either to use a separate con- 
denser for tuning the antenna circuit, or 
else, if the antenna condenser were 
ganged to another condenser, to em- 
ploy a separate “trimming” condenser. 
With the new arrangement, however, 
these difficulties are overcome and at 
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HOW THE B-D CIRCUIT 


DEVELOPED 


FicurE 1: At the top is the simplified 

schematic circuit of the original Browning- 

Drake circuit. At B is a modification of 

this circuit which has become known as 

the “Official” Browning-Drake circuit. At 

C is a further modification used in the 
unit described in this article. 


the same time vernier reduction mech- 
anisms are furnished to facilitate the 
adjustment of either the main or aux- 
iliary knobs. As a rule, the small aux- 
iliary knob need only be used when 
tuning for distant stations. 

In many of the earlier receivers con- 
structed and described in the various 
radio magazines, a circuit comprising 
one stage of high-frequency ampli- 
fication of the type developed by Prof. 
Hazeltine was employed in connection 
with a regenerative detector. This cir- 
cuit is shown at A in Figure 1. 

With this circuit arrangement, how- 
ever, it was usually necessary to em- 
ploy one of the small UX-199 valves 
as a high-frequency amplifier rather 
than the more reliable UX-201-a. 
When the larger valve was used, it 
was found almost impossible to neu- 
tralize the receiver. 

At B in Figure 1 is another circuit 
which was used by Browning and de- 
scribed by him in an article in the April, 
1927, issue of PoPpULAR RADIO. This 
circuit, when used with the B-D tuning 
units, has become known as the Offi- 
cial” Browning-Drake circuit. A small 
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RECEIVER 


THE BATTERY HOOK-UP 


Ficure 2: This diagram shows the 
proper connections to be made for oper- 
aling the high-frequency pack with the 
power-pack amplifier described in the 

October number of PoputaR RADIO. 


valve was also found necessary for 
proper operation. 

Recent experiment, however, has 
shown that if a suitable resistance be 


The list of parts given in this article includes the exact instruments used in the apparatus from which these specifications were 
made up. The experienced amateur, however, will be able to pick out other reliable makes of instruments which have been approved 


by PopULIAR Rapio and which may be used with good results. 


If instruments other than the ones listed are used, the only change 


that will be necessary will be the use of different spacings for the holes that are drilled in the sub-base for mounting the instru- 


ments. 


To any reader who has difficulty in obtaining any of the parts which are necessary in making up these model receivers 


and power units, PopuLAR RADIO SERVICE BUREAU, 119 West 57th Street, New York City, will gladly assist in seeing that 


his requirements are promptly supplied. 


THE SCHEMATIC WIRING DIAGRAM OF THE UNIT 
Ficure 3: The lettering in this diagram corresponds to the list of parts and the 


constructional data in the text. 


As the wiring of the unit is quite simple, there should 
be no difficulty in doing it from this diagram. 
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THE SUB-PANEL VIEWED FROM ABOVE 
_ Ficure 4: This view shows clearly the mounting positions of the 
B-D sunig unit with its gang condenser, the two valve sockets 
and the other instruments. 


placed in the grid circuit of the first 
valve of the B-D circuit, as shown 
in Figure 1 at C, then no trouble 
will be had in neutralization when 
za UX-201-a type of valve is em- 
-ployed in place of the UX- 100 type. 
As a result, the overall performance 
and reliability of the receiver is ma- 
_terially improved. In fact, it is possi- 
-ble, when employing such a grid re- 
sistor, to go even a step further and 
employ one of the new 5-volt, high- 
mu, high-frequency amplifier valves, 
such as the CeCo type K. 

As the grid resistor is not located in 
the tuned circuit, it has no detrimental 
effects upon the selectivity of the re- 
_ ceiver. 

How to Construct the Receiver 


As will be seen from Figures 4 and 
5. the actual construction of the re- 
‘ceiver is quite simple. Figures 7 and 6 
,give the layouts for the front panel and 
: the sub-panel. Upon careful examina- 
tion of Figures 4 and 5, it will be no- 
ticed that the resistor clips and socket 


contacts used by the writer in the con- 


struction of his receiver, were fastened 
directly onto the sub-panel. It is be- 
lieved, however, that the average con- 
structor will find it easier to obtain 
the standard resistor mountings and 
sockets, as specified in the list of parts, 
‘and to mount them in the conventional 
manner. The dimensions 
Figure 6 are for the Lynch mountings 
and General Radio sockets. 

After preparing the panels, mount all 
the essential parts on the sub- panel and 
complete all wiring, as shown in Figure 
3, except those connections to the dial 
light and switch-rheostat, Rl, before 
mounting the front panel. If most of 
the wiring is run under the sub-panel 


in Figure 3, 


given in 


the appearance of the completed re- 
ceiver will be considerably enhanced. 

Upon referring to the circuit diagram, 
it will be noticed that 
there are two A“ negative (—) termi- 
nals. The extra one is added so that the 
switch on the panel of the receiver 
may also be used to control the fila- 
ments of the valves in the externally 
connected low-frequency amplifier. The 
rheostat is so located in the circuit as 
to control only the high-frequency am- 
plifier valve and thus serve as a volume 
control. 

The equalizor, or automatic filament- 
control resistor, R2, takes care of the 
detector valve and also prevents more 
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than the rated 5 volts being applied to 
the high-frequency valve. even when 
the rheostat is set for minimum resis- 
tance. 

When completed, the receiver may 
either be placed in a small 14-inch 
cabinet, and the low-frequency ampli- 
fier and power-pack located in some out 
of the way place, or else the entire out- 
fit may be installed in a console type 
of cabinet. 


How to Install the Receiver 


It is most important that the an- 
tenna used with this receiver be not 
over about fifty feet in length. In fact, 
most excellent results are generally ob- 
tained with but a short length of wire 
run around the room in which the set 
is located. Should such an indoor an- 
tenna be employed, however. care must 
be used to see that it does not run 
close to any lamp cords or other AC 
lines not covered with a grounded 
shield such as the standard BX Cable. 
If such precaution is not taken a slight 
AC hum may be heard in the repro- 
ducer. 

When everything has ‘Been connected 
up as shown in Figure 2, tune in a local 
station by means of the main tuning 
control. Then adjust the small com- 
pensater knob located in the center of 
the dial until the station is tuned in 
fully. The neutralizing condenser 
should then be adjusted. Generally 
the proper position will be with the 
plates interleaved about A of the way. 
The antenna series condenser should 
be so adjusted (with plates about 34 


(Continued on page 360) 


THE UNDER SIDE OF THE SUB-PANEL 


Ficure 5: The manner of wiring the unit may be seen in this view. 
Insulated bus wire, such as Celatsite, is convenient to use. 


NOVEMBER, 1927 ! Page 337 


THE DRILLING PLAN FOR THE SUB-PANEL 


Ficure 6: This layout shows the exact positions for all of the holes that are to be 
drilled in the sub-panel for mounting the instruments, sockets and binding posts. 


THE DRILLING PLAN FOR THE FRONT PANEL 


Ficuret 7: This shows the holes that are to be drilled in the panel to mount the 
variable condensers, the rheostat and the knob for the tuning unit, T2. 
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What’s New 


in 


RADIO 


Conducted by 


1 
THE TECHNICAL STAFF 


Inventors, experimenters, manufac- 
readers generally are 
invited to keep the Technical Staff 
of POPULAR RADIO informed of all 
new apparatus that is of their own 
Creation or that comes to their atten- 
tion; if the apparatus passes the tests 
of the POPULAR RADIO LABORATORY, 
it will be duly recorded in this De- 
partment for the information and 


turers and 


benefit of all. 


An Automatic Switch for the 
Rattery Charger 


Name of instrument: Automatic power 
control. 

Description: This automatic switch per- 
mits a power-operated receiver to be 
controlled by the battery switch on 
the receiver. When the receiver is 
turned “off” by the operator, the 
unit automatically disconnects the “B” 
power-pack from the AC line and 
connects the battery charger to the 
line so as to replenish the current 
which has been drawn from the bat- 
tery during the operation of the re- 
ceiver. The charger will only be per- 
mitted to function until the battery 
has reached full charge, at which time 
the control unit automatically turns 
“off” the charger. The standard 2- 
ampere or 5-ampere chargers are par- 
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SLEUTHING INTERFERENCE ON THE ROOF TOPS 


This device is a complete portable receiver for use in 


locating interference from power lines, electric signs, defec- 
tive wiring, and other electrical disturbances that cause so 


much trouble in certain radio neighborhoods. 


It is made 


by the Davis Equipment Company. 


ticularly recommended for use with 
this unit. The control consists of two 
separate relays. These are enclosed 
in a metal case that measures 4½ by 
534 by 2 inches. The top of this 
case is of composition material and 
carries the necessary connection ter- 
minals and also the receptacles for the 
plugs from the “B” power-pack and 
the battery charger. 

Usage: To control the power-pack of a 
recciver and to provide automatic 
control over battery charging. 

Outstanding features: Compact in size. 
Always keeps battery fully charged. 
Controls the “B” power-pack and 
the “A” battery charge automatically. 
Prevents the storage battery from 
overcharging. 

Maker: Liberty Bell Mfg. Co., Inc. 


t 


A Handy Form of Resistance 
Unit 


Name of instrument: Fixed resistance 
unit. 
Description: A composition strip 13% by 


3/32 by 38 inch is used as the foun- 


dation and upon this strip the resist- 
ance material, in the form of a flat 
metal ribbon,.is wound. The termi- 
nals are in the form of round washers 
which are clamped directly onto the 
ends of the wound form. When used 
for filament control purposes one 
terminal of the unit may be attached 
directly to the valve socket and the 
other end to one side of the “A” bat- 
tery circuit. Where the sockets are 
mounted directly on a metal sub- 
panel that is also connected to “A-” 
terminal it is only necessary to con- 
nect one end of the resistance unit 
to the A-“ terminal of the socket 
and the other end to the metal sub- 
panel. These units are obtainable in 
a wide variety of resistance values. 
The type H is supplied in resistances 
from 2/5 ohm, for the control of 10 
valves of the 201-a type, to 2 ohms, 
for the control of two of the 201-a 
type valves. The RU type is for 
use in series with a rheostat to permit 
the use of UX-199 valves with a 6- 
volt supply source. There is also a 
type T unit which has a resistance of 
200 ohms and is center tapped. This 
is for use across the AC filament sup- 
ply for power amplifier valves. 

Usage: To provide fixed control of fila- 
ment current, or for any other uses 
that call for a fixed resistance. 


Outstanding features: Small in size. Easy 
to install. 


Maker: Carter Radio Co. 
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This Filter Choke Handles 
Unusually Heavy Currents 


Name of instrument: Double choke No. 
3584. 

Description: Most of the chokes used in 
power-pack filters heretofore have 
been limited in their current-carrying 
capacity to 100 milliamperes or less. 
This new choke is capable of carry- 
ing up to 400 milliamperes safely. 
It consists of two chokes, inclosed in 
a single, crackle-finished iron case. 
The chokes are connected in series 
inside of the case and insulated leads 
are brought out from the common 
connection and the outer ends of the 
two windings. 

Usage: In conjunction with suitable filter 
condensers to serve as the filter for 
an ABC“ power-pack that employs 
the Raytheon type BA, 350-milliam- 
pere rectifier valve. 

Outstanding features: Very compact in 
size for a double choke capable of 
carrying 400 milliamperes. The two 
chokes included in this one case pro- 
vide all the inductance necessary for 
a filter for this type of power-pack. 

Maker: Dongan Electric Mfg. Co. 


Protect Your Reproducer 
With This Unit 


Name of instrument: Orthophone“ out- 
put filter. 

Description: This filter unit consists of 
an iron-core choke coil and a con- 
denser, both of which are inclosed in 
a one-piece stamped metal case. The 
overall size is 454 by 2½ by 2% 
inches. The instrument is supplied with 
a brown crackle finish. The input 
t2rminals are in the form of a double- 
t'pped cord similar to the cord on a 
reproducer. These are for connection 
to the receiver output where the re- 
producer is ordinarily connected. The 
output terminals of the Orthophone 
are small tip jacks mounted in one 
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A Universal Output Resistor for Power-Packs 


Name of instrument: Voltage control for 
“B” power-packs. 

Description: This voltage-control unit 
consists of two insulating strips 8 
inches long by 34 inch wide by % 
inch thick. These are wire wound 
and when connected into the circuit 
provide a total resistance of 10,000 
ohms across the filter output. In con- 
necting the units in a power-pack, the 
unit marked A is connected across 
the filter output with terminal 1 con- 
nected to the positive side. Unit B 
is then connected across from ter- 
minal 2 of strip A to terminal 3 to 
provide three variable B“ voltages 
which are tapped off at the three slid- 
ers. The two sliders between termi- 
nals 4 and 5 of strip A provide vari- 
able “C” voltages. Terminal 4 is the 
“B—” connection and terminal 5 is the 
“C—” maximum connection. The slid- 
ers are equipped with screw knobs 
which, when the proper adjustment of 
the slider has been made, are turned 
tight to make the adjustment perma- 
nent. 

The strip C is provided for use in 


end of the case. The reproducer tips 
are inserted in these jacks. 

Usage: To be connected between the out- 
put of the receiver and the reproducer. 
It is for use with any receiver that 
employs 135 volts or more on the 
plate of the last low-frequency am- 
plifier valve, and which does not in- 
clude an output filter or output trans- 


former. 
Outstanding features: Small size. Neat 
appearance. Affords good protection 


for the reproducer windings. 
Maker: Amsco Products Co. 


A Fixed Condenser of 
Substantial Design 


Name of instrument: Mica fixed con- 
denser. 

Description: Mica and tinfoil are used in 
the making of these condensers. After 
the condenser unit has been built up 
it is completely sealed in a bakelite 
case that is moulded under several 


series with strip A in cases where the 
output voltage is in excess of 200 
volts. It is connected between the 
positive side of the filter output and 
terminal 1 of strip A. This unit C is 
obtainable in various resistance values 
to take care of output voltages up to 
500 volts. 

Usage: As the voltage divider across the 
output of a “B” power-pack to pro- 
vide variable “B” and “C” voltages 
to fit the exact requirements of the 
receiver that is to be supplied by the 
power-pack. 

Outstanding features: A flexible arrance- 
ment that can be used with any “B’ 
power-pack with an output voltage 
of between 100 and 500 volts. The 
resistors are wire wound and have 
more than ample current carrying 
capacity to fit the needs of any 
power-pack or receiver. Provides 
variable B“ voltages for the detector, 
high-frequency and intermediate low- 
frequency stages of a receiver. Also 


makes provision for two variable “C” 
bias voltages. 
Carter Radio Co. 


Maker: 


tons pressure. The terminals are in 
the form of wide brass strips that 
project from the ends of the con- 
denser. These brass strips are punched 
so that the condenser may be fast- 
ened under binding posts, or may be 
attached directly to a valve socket 
terminal. 

Usage: Wherever a fixed capacity of any 
definite value from .00005 mfd. to .025 | 
mfd. is needed. May be obtained 
with grid-leak clips in capacities of 
.0001, .00025 and .0005 mfd. 

Outstanding features: Extrememly solid. 
Not affected by moisture or heat. 

Maker: Micamold Radio Corp. 


Name of instrument: 


Description: 


Outstanding features: 
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Make Your Piano a Radio 


Reproducer 


“Rotofor” radio 
„piano“ reproducer. 

This powerful reproducer 
unit is equipped with a special mount- 
ing by means of which it may be 
securely clamped to the framework 
of any type of piano. The driving 
rod, which extends from the front of 
the unit, is allowed to rest snugly 
against the sounding board of the 
piano. It is this rod that carries the 
reproducing energy from the unit to 
the piano sound board, causing the 
latter to vibrate and thus reproduce 
the broadcast program. 


Usage: For the reproduction of radio pro- 


grams, making use of the piano 
sounding board as a reproducer. 
Easily installed. 
Good quality of reproduction. 


Maker: International Radio Corp. 


A Variable Coupling in | 
Compact Form 


_ 
n 


Name of instrument: Victoreen master 
control unit. 

Description: This unit may be obtained 
in sizes comprising from two to four 
variable condensers that are mounted 
on a metal rack, equipped with a slid- 
ing gear arrangement that permits the 
tuning of the condensers by means of 
a single control shaft. To use this 
unit in a receiver it is mounted on the 
inside of the front panel of the re- 
ceiver. The single-control shaft pro- 
jects through the recciver panel and 
the tuning knob or dial is attached 
thereto. One of the condensers is 
equipped with an additional sliding- 
gear arrangement, which permits a 
compensating adjustment to be made 
on this one condenser to balance its 
capacity against that of the other 
tuned circuits in the receiver. This 
feature is especially useful when this 
condenser is connected in the input 
circuit of the first valve. By means 


- 


That Simplifies Tuning 


Outstanding features: 
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of this balancing adjustment it is pos- 
sible to make up for the slight varia- 
tion in circuit values which results 
from the antenna being coupled to 
this first circuit. 

The condensers in this unit are thor- 
oughly insulated from one another, 
and any possibility of body-capacity 
effect in tuning is largely eliminated. 
The hand, in tuning, does not come in 
close proximity with any part of the 
condensers. 


Usage: As a complete single-control tun- 


ing unit for use with receivers that 
have from two to four tuned circuits 
of similar electrical values. 

Provides single- 


control tuning. The condensers are 


thoroughly insulated from one an- 


other. Permits separate adjustment 
to be made to compensate for slightly 
different electrical values in the anten- 
na circuit. Easily installed. 


Maker: George W. Walker Co. 


unit is made of heavy composition 
and resembles a 54-inch horn that has 
been curled up to fit into a small 
space. The actual length of the air 
column is 4½ feet, in spite of the 
fact that the body of the reproducer 
is only about 15 inches in diameter. 
The reproducer unit used in this re- 
producer is one that is capable of 
handling tremendous volume. The 
tone chamber is enclosed in a metal 
case that is open at the front but pro- 
tected by a silk screen. This whole 
unit is mounted on a heavy metal 
base and is equipped with a 5-foot 


extension cord for connection to the 
receiver output. 
Usage: As a reproducer for use with any 


Positive Control for the 
Filament Circuits 


Name of instrument: Coupling coil unit. 
Description: This coupler consists of a 
primary winding and a split second- 


ary winding. The secondary is wound 
on a bakelite form 2% inches in dia- 
meter by 2 inches in length. The 
primary or rotor coil is wound on a 
short length of 1½ inch bakelite tub- 
ing, and is mounted on the stator 
form in such a position as to permit 
it to rotate through an arc of 180 
degrees. The windings are of green, 
silk-covered, copper wire. The sec- 
ondary winding is split into two 
equal halves, with two terminals 
breught out from each half. This 


Name of instrument: Filament rheostat. 


Description: This rheostat consists of a 
metal frame that supports the resist- 
ance winding in a solid manner. The 
resistance winding consists of wire 
wound on a composition strip. This 
device is made in various resistance 
values, from the Model 775, which is 
a 75-ohm rheostat, down to the No. 
70214, which is a 2½ ohm rheostat 
capable of carrying 2 amperes con- 
tinuously. 200 and 400-ohm potentio- 
meters are also made in this style. 


Outstanding features: 


radio receiver, especially in cases 
where large volume is required. 
Great volume and 
fine tone quality. Capable of hand- 
ling the output of even the most pow- 
erful receivers. Neat in appearance. 
Good workmanship and very substan- 
tial construction. 


Maker: Temple, Inc. 


arrangement makes this coupler adapt- 
able to practically any circuit. Ter- 
minals are in the form of soldering 
lugs and are conveniently located on 
the rim of the stator form. Pigtail 
connectors are provided between the 
rotor coil and its terminals. 

Usage: As an interstage coupling unit 
for use in high-frequency circuits or 
as an oscillator coupler in a super- 
heterodyne receiver. 

Outstanding features: Well made. Com- 
pact. Panel or base mounting. Read- 
ily adaptable to practically any type 
of high-frequency circuit. 

Maker: Camfield Radio Co. 


Usage: For controlling the filaments of 
one or more standard vacuum valves. 

Outstanding features: Provides a light but 
firm contact on the sliding arm. Re- 
sistance winding uniform and firm. 
Single-hole mounting. 

Maker: Herbert H. Frost, Inc. 


A Reproducer with Good 
Volume and Tone 


Name of instrument: Drum- type repro- 
ducer. 
Description: 


The tone chamber of this 


Description: 
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A Six-Valve AC Operated Receiver 


Name of instrument: Simplex, model B, 


electric receiver. 

This 6-valve receiver com- 
prises two stages of tuned-high-fre- 
quency amplification, a detector and 
three stages of low-frequency ampli- 
fication. It includes a number of re- 
finements which are of particular in- 
terest to the radio fan—such as, for 
instance, the elimination of all batter- 
ies, single-control tuning and the in- 
clusion of the entire receiver and the 
power-pack in a single cabinet. 

The McCullouch type valves per- 
mit the use of low-voltage alternat- 
ing current obtained from the house- 
lighting lines through a small step- 
down transformer which is included 
in the “B” and C“ power-pack. This 
eliminates the need for storage bat- 
tery and its attendant charging device. 
It also simplifies the operation of the 
receiver. 

The high-voltage direct current for 
the plate supply is obtained from the 
alternating- current lighting lines 
through a “B” and a “C” power- pack 
which is included in a compartment 
at one end of. the receiver cabinet. This 
power-pack makes use of a Raytheon 
rectifier valve and provides the three 
“B” voltages and two “C” voltages 
required in the operation of the re- 
ceiver. 

The high-frequency amplifier con- 
sists of two tuned stages and a tuned 
detector input. The coupling trans- 
formers are small in size and are 
placed at an angle to one another to 
reduce undesirable interaction to a 
minimum. They are tuned by means 
of three variable condensers which 
operate together by a belt and pulley 
arrangement so that a single tuning 
control knob may be used. Super- 
imposed on this knob is a smaller one 
which operates a compensating con- 
denser to maintain an exact balance 
between the various circuits. 

To permit just the proper degree 
of antenna coupling an arrangement 
consisting of four small tip jacks and 
a metal-tipped connection wire is pro- 
vided. By plugging this tip into the 
different jacks varying degrees of 
coupling can be obtained and the 
best coupling for each installation 
is easily determined. 

Sensitivity in the high-frequency 
amplifier is controlled by means of a 
variable resistance in the B“ voltage 
supply line to these two halves. This 
resistance is installed on the panel 
and is marked “volume” control. It 
serves also as an oscillation control 
and when adjusted so that the ampli- 
fier is just below the point of oscilla- 
tion a high degree of sensitivity may 
be obtained for distance reception. 

The low-frequency amplifier em- 


ploys three transformer-coupled stages. 
The transformer windings are of 
the low-ratio variety. This type is 
purposely used because of the better 
quality of reproduction obtainable 
with a low step-up ratio, and in order 
to make up for the somewhat smaller 
amount of amplification obtained with 
this method an extra stage is used. 
To provide a means for a certain 
amount of regulation of volume and 
tone in the low-frequency amplifier 
a variable resistance is included 
across the secondary of the second 
transformer. This resistance is also 
mounted on the front panel. It is a 
combination unit which includes not 
only the resistance but a switch which 
turns the receiver “on” and “off.” 

The cabinet is finished in dark ma- 
hogany. The metal front panel of 
the receiver proper is finished to 
match the cabinet and the front of 
the cabinet at either end of this panel 
is finished in a paneled effect with 
bronze drawer pulls for decorative ef- 
fect. The tuning dial is calibrated 
directly in wavelength. 

The receiver unit occupies only a 
part of the interior of the cabinet, and 
the power- pack is inclosed in a sepa- 
rate compartment at the left-hand 
end. An extension cord and plug, for 
connection to any AC light socket, is 
brought out through a hole in the 
rear of the cabinet. The antenna and 
ground connection wires are also 
brought out at the rear. Tip jacks 
for plugging in the metal tipped ends 
of the reproducer cord are included 
in the receiver unit and the cord is 
carried in to these jacks through a 
hole provided in the rear. These four 
connectors are the only external con- 
nections required. Under certain con- 
ditions an antenna is not required. In- 
stead of the antenna connection, wire 
from the receiver may be connected 
directly to a special binding post pro- 
vided on the power-pack. This per- 
mits the use of the electric light wires 
as an antenna. 

The operation of the receiver is 
very simple. The power is switched 
“on” by means of the switch knob at 
the lower left-hand corner of the 
front panel. A brief period of time 
is allowed to elapse while the valve 
elements are warming up (about 30 
seconds) and the receiver is then 
ready to tune in stations with the tun- 
ing knob in the center of the panel. 

Usage: For the reception of radio broad- 
cast programs. 

Outstanding features: Requires no bat- 
teries. Receiver and power-pack in- 
cluded complete in the single cabinet. 
Single control tuning. Under certain 
conditions no antenna is required. 

Maker: Simplex Radio Co. 
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An Output Unit That 
Protects the Reproducer 


Name of instrument: Output transformer, 
Superaudioformer type No. 27-B. 
Description: In size and appearance this 
transformer is an exact duplicate of 
the Superaudioformer No. 27-A, and 
these two types are intended for use 
in the same amplifier. The primary 
winding of this output transformer 
is capable of carrying up to 40 milli- 
amperes and it is therefore suitable 
for use in power amplifiers that em- 
ploy UX-171 or UX-210 types of 
power valves in the last stage. The 
secondary impedance is correct to 
match the impedance of present-day 

reproducers. 

Usage: As a coupling device to be con- 
nected between the plate circuit of 
the last low-frequency amplifier valve 
and the reproducer. . 

Outstanding features: Suitable for use 
with high voltages and high plate cur- 
rents. Properly matched with repro- 
ducers in impedance. Good construc- 
tion and design. 

Maker: Pacent Electric Co., Inc. 
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Jacks for Use Where Space 
Is Limited 


Name of instruments: Gem-Jacs. 
Description: These jacks are extremely 
small in size. When mounted in a 
receiver they occupy panel space 1 
inch high by 1 inch wide and extend 
back 1 inch from the panel. They are 
obtainable in single and double-circuit 
types, both open and closed. They 
are built up around a heavy “U” 
shaped metal frame, are well insulated 
and equipped with tinned extensions 
which serve as soldering lugs. 
Usage: As an output terminal device 
where connections are to be made by 
means of a phone plug. 
Outstanding features: Compact in size. 
Extremely rugged in construction. 
Easily mounted and easily wired. 
Maker: Herbert H. Frost, Inc. 
(Continued on page 390) 
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From a photograph made for Popvtar Rapio 


HE RECORDS THE LIVES OF VACUUM VALVES 
Here is the author of this article in a corner of the laboratory where he made the tests 


which are described below. 


POPULAR RADIO 


HOW RADIO FANS CAN LEARN TO READ 


The Autobiographies of Valves 


To many radio fans a vacuum valve is merely a complicated sort of 


electric bulb that “lights up” when used in a receiving set. 


But 


there are many electrical characteristics of valves that can neither 
be seen nor heard, but which are most important in determining how 
a valve will work. The methods of determining these qualities scien- 
tifically, and their effect on the operation and life of the valve, are 


EW developments of modern times 

have been more rapid and few suc- 
cessful productions have been fraught 
with more variables than those of the 
vacuum tube (more correctly known as 
the vacuum valve). Yet the electrical 
constants and characteristics of the 
valve have been understood little by 
the average experimenter. 

We hear of “matched valves” and 
“high mu” valves for low-frequency 
amplification, and low-loss, hard and 
soft valves. One manufacturer says 
that one should buy low impedance” 
(meaning plate to filament) valves, 
while another advertises, “I have the 
valves with the highest plate im- 
pedance.” 

As a matter of fact there are so many 


described in this article by— 


H. A. McILVAINE, E.E. 


electrical properties of vacuum valves 
which are not yet fully understood that 
it is difficult to obtain a numerical 
rating which will enable one to predict 
how a valve will act in any given posi- 
tion, in any given set and under any 
given set of condititons. l 

However, many vacuum valve char- 
acteristics are understood in a general 
way and this knowledge may be used 
to predict the action of a valve under 
certain conditions. By “certain condi- 
tions” are impiied not only the set 
used, the position of the valve in the 
set, the wavelength that is being re- 
ceived, the antenna-ground system or 
loop and the weather conditions, but 
also the actual voltages applied. 

For example, most of the electrical 


characteristics of the valye have a 
meaning only when the plate, grid and 
filament voltages are specified. 

One of the important factors in valve 
operation is cathode efficiency. The 
thoriated filament UX-199 type of 
valve, for example, is highly efficient 
at 3.0 volts and .06 amperes or .18 watts 
filament power-consumption, and several 
valves may be economically run from 
a dry “A” battery. Its electron emis- 
sion efficiency is about 45 milliamperes 
per watt at its normal operating 
temperature of 2000° Kelvin during its 
normal life. 

The old tungsten filament valves, like 
the UV-201 type, had only 1.6 milli- 
amperes per watt electron emission—a 
much smaller operating efficiency. 
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If the total electron 


=f (Ep * uE.) 
Putting the relatively high voltage 
of 50 volts on the grid is equivalent to 


putting mu x 


50 on the plate, 
This is the best condition for 


grid and filament voltage to in- 
the type of valve that is ordinarily used 


? 
Let us assume that there is a suf- 
ficient emission of electrons and that 
the valve is limited only by space 


The grid and plate are first tied to- 


the end of its life is not determined gether so as to reduce the space charge. 
flows under conditions of maximum pyg 


with the set-up shown in Figure 1. 
most of the electrons in the UX-199 
plate 


and 201-a types of valves when 50 volts 
plate current is a function of grid and 


plate voltages such that 
Ip 
emission value should be enough greater 


than the plate current which ordinarily 
sure that no distortion will occur on 


loud signals. 
for radio reception and transmission 
The plate current flowing from the fila- 


the signals will be weak and their wave 


system and the filament, the latter be- 
crests will be rounded off. 


is applied between the plate and- grid 
ing at normal temperature. 


valve may be considered useless 


The grid-plate system will then collect 
emission is less than this value 


what is already on the plate. 


charge. 


LLECTRON ENLISLON (Mill li, 


the 


tungsten 
and other 


This results from 
limited by the 


the evaporation of the film of thorium 
The end of life is 


determined by the loss of the emitting 


surface. 
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high-temperature 


the surface of the tungsten, 
which are 


which in turn is caused by a bombard- 


ment by gas particles or by an insuf- 


The operating temperature of the 
thoriated filament valve is so low that 
It might be well to add that reliable 
vacuum valves stand up remarkably 


well and that they are blamed many 
The valve may be checked very easily 


If the electron emission is good, 
gas pressure cannot be very high. The 


filament valve that is suspected of be- 
ing “dead”? is to measure its electron 


most important tests on a thoriated 
emission. 


ficient amount of the metallic thorium. 
Consequently, one of the simplest and 


by a burned-out filament, as is the case 
filament lamp, but rather by a loss of 


with the 


electron emission. 


from 
In short, the valve must be good in all 


of its characteristics, if it was all right 
times when the set or the batteries are 


geometry of the valve must be all right. 
at fault. 


plate current, impedance, mu, 


factors 


in the first place. 
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THE EMISSION CURVE ON A UX-199 TYPE VALVE 
Ficwre 2: Here is shown the combined results of a series of tests on a number of UX-199 


type valves, 


AMPE, 


be made on the set-up illustrated diagramatically in Figure 2. 


showing the electron emission with varying values of filament voltage. 


test such as this can 
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THE FILAMENT EMISSION LIFE CURVE OF A UX-201-a TYPE VALVE 
Ficure 3: The plate current is recorded in milliamperes, with the grid and plate tied 


But this factor is eliminated by keep- 
ing the electron emission higher than is 
necessary. The valve is then said to 
be limited only by space charge and 
the impedance is changed only by the 
charge in the space between the plate 
and the filament. 

The geometry of the valve will affect 
the plate impedance and therefore the 
plate current. 

For a given valve, the plate and grid 
voltages (assuming the filament voltage 
to be normal), will affect the impedance 
and plate current. That is, the im- 
pedance will decrease as the plate and 
grid system voltages rise. Thus, if 
valves are to be matched for plate im- 
pedance with their operating circuit, 
the voltage under which the impedance 
is taken must be specified. The volt- 
age of the plate and grid system is 

Ere = E, F uE. 

The amplification factor, mu, de- 
pends upon the geometry of the tube 
and is affected much less by the volt- 
age of the plate and grid system. 

The mutual conductance is usually 
taken as the ratio mu over Ri; that is, 
the ratio of the voltage amplification 
constant over the output impedance. 
These. are usually measured on the 
Miller bridge at light loads and low 
frequencies. Consequently, this is a 
measure of the light load amplification 
power of the valve and may or may 
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together for a period of fifty days. 


not represent what the valve will do 
under a heavy load. 

There is another factor which better 
represents the stage voltage amplifica- 
tion of an amplifier stage. This factor 
is known as 


Where A, = voltage amplification 
Ma = the voltage amplification fac- 
tor of the valve 
Ri =the internal filament to plate 
resistance in ohms 
Rx = the external circuit impedance 
in ohms 
An interesting conclusion which we 
may draw from this formula is the fact 
that if we make Rx a tuned impedance 
which is high, we may make Ri and 
therefore mu high. Av therefore ap- 
proaches the mu of the valve. In 
other words, we desire to have mu high. 
But to make mu high Ri also rises and 
offsets the high mu. But if we make 
Rx high also, then we may make Ri 
high without losing amplification. 
We usually read Av directly on the 
cathode ray oscillograph, which is an 
electron gun. The electrons come from 


a cathode, pass through the gun barrel 
which consists of a small metal tube, 
positively charged with respect to the 
cathode, and the stream is then con- 
verged to a small round pencil by pass- 
ing through a negatively charged ring. 
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After passing between two sets of elec- 
trostatic plates, so placed that one pair 
switches the electron beam one way 
and another pair at ninety degrees 
with respect to the first pair, the beam 
lights up a small spot on a fluorescent 
screen. It will be seen readily that the 
spot will travel rapidly about the screen, 
causing a figure to be seen by the eye. 

One of the big advantages of the 
cathode ray oscillograph is that its mov- 
ing element has practically no inertia at 
ordinary or high frequencies. Thus, in 
order to measure the high-frequency 
amplification of a stage, we first put 
the input voltage and then the output 
voltage on a pair of plates and the 
difference in length of the two lines is 
the amplification Av. 

Another example of the many in- 
teresting uses of the cathode ray 
oscillograph was that used by Mr. E. 
W. Ritter to measure the grid and plate 
current distortion on the UX-240 
valves, using valves having different 
contact potentials on the grid (differ- 
ent grid currents). A glow regulator 
valve and condenser were used to spread 
the wave periodically, while the other 
set of plates was connected to the out- 
put circuit of the valve, 60-cycle volt- 
age being amplified. The ends of the 
wave were chopped off for grid current 
and plate current distortion. 

(Continued on page 376) 
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THE PLATE IMPEDANCE LIFE CURVE OF A UX-201-a TYPE OF VALVE 
Ficvre 4: This chart gives an indication of the variation of the plate impedance of a 


standard valve during 1,200 hours of its life. 
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These curves give the average alternating- 
type valves. 


current characteristics for undistorted output of the UX-171 


FIGURE 6: 
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pedance, the mutual conductance and the mu. 
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istics for UX-171 type valves, including the plate im- 
70 


Ficure 5: The curves above give the average character- 


-a type valve. 


201 


This curve, taken over a period of 1,200 hours, shows the uniform mu 


maintained throughout the range by a standard UX 


FIGURE 7: 
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in milliamperes of a standard UX-201-a type valve is 
showing the behavior of the valve from this 


during a fifty day period. 
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FicurE 8: The plate current 
plotted against hours of life, 
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FicurE 9: This curve was made on a standard UX 


-201-a type valve, and shows the 


variations of mutual conductance, in micromhos, during a period of fifty days. 
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HOW TO BUILD AND OPERATE THE 


Universal Tester 


Here ts a radio “Sherlock Holmes” that 
will ferret out your radio difficulties with 
It will not only test 


ease and precision. 


the emission of vacuum valves, 
also enables the user to discover the func- 
tional disorders of receivers and power- 
packs. And it is quite easy to construct 
and will not cause any great strain on the 


builder’s pocketbook. 


By MORRIS M. SILVER 


Cost or Parts: Not over $34.00 


HERE Is A List oF Parts NECESSARY FOR BUILDING THIS TESTER— 


M1i—Sterling panel type milliameter, 0-50 
DC, type R-1626; 

M2—Sterling panel type voltmeter, 0-300 
DC, type R-415 equipped with 50,000 
ohm resistor; 

M3—Sterling panel type voltmeter, 0-120 
DC, type R-642; 

M4—Sterling panel type voltmeter, 0-8 
DC, type R-641 

S1, S4 and S5—Cutler-Hammer filament 
switches, type 8008; 


To PLATELEAO 


4,9 


but it 


8 two-way, two- circuit switch, 


60; 
S3 Vaxley double- circuit Switch, No. 40; 
R—E-Z Stat rheostat, 20 ohms; 
L—Power Clarostat᷑. universal range, 
carrying capacity 40 watts; 
T—Airgap socket, UX type 
P—Composition panel, 8-7 /8 inch by 3/16 
inch by 11 inches; 
B1, B2, B3, B4, B5, B6, B7 and B8—X-L 
binding posts. 


HOW TO WIRE THE TESTER 


Fıcurg 1: 
wiring is indicated in RED lines. 


The instruments are outlined in BLack lines, and the 


All the wiring is done under the 


panel of the tester. 


POPULAR RADIO 


T is the experience some time or 
other of nearly every set builder, 
radio owner, or repair man, to have a 
set become stubbornly inoperative for 
causes that are seemingly difficult to 


trace. And successive cut and try 
methods of detecting the trouble fre- 
quently lead to nothing but exasperation 
on the part of the trouble hunter. 

In dealing with such conditions, the 
author has used a simple device of his 
own design that makes it possible to 
investigate intelligently many of the 
operating characteristics of receivers, 
vacuum valves or power-packs. The 
construction and operation of this uni- 
versal tester and trouble shooter are so 
simple that any radio fan who has fre- 
quent occasion to test defective radio 
apparatus would do well to build one 
for himself. 

In order to make clearer the possi- 
bilities of this instrument, seven uses 
to which the tester may be put arc 
enumerated below: 

1. Tests vacuum valve rating by 
reading filament emission. 

2. Shows the condition of a radio 
circuit at any given valve by deter- 
mining (a) filament voltage; (b) piate 
current. 

3. Gives power-pack salaga and 
currents at any load or at the normal 
load of the receiver being tested. 

4. Determines voltage of batteries. 

5. Tests for open circuits. ` 


6. Tests the condition of con- 
densers. 

7. Permits any meter to be used 
separately. 


(Continued on page 362) 
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The New. Belin 


Televisor 


DOUARD BELIN has been one 
of the most persistent experi- 
menters in search of the ultimate solu- 
tion of television, and his latest contri- 
bution involves many interesting new 
features. To provide for the more rapid 
transmission of photographs, Belin has 
applied several new principles to the 
problem. By projecting a beam of light 
from a powerful arc lamp and reflecting 
it through a small pair of oscillating 
mirrors, one of which sends the beam 
forth with a horizontal motion, and the 
other with a vertical motion, this in- 
genious experimenter has been able to 
speed up the process and greatly re- 
duce the time element involved. Upon 
leaving the image to be transmitted, the 
agile beams strike a sensitive photo- 
electric cell mounted within the large 
cylinder shown in the photograph. Thus 
the light and dark spots on the image, 
whether moving or inanimate, cause 
changes in the electrical resistance of 
the cell, and this, in turn, is used to 
modulate the carrier wave of the spe- 
cial short-wave transmitter. 

In this development Belin has found 
that the short waves make more effec- 
tive transmitters of television impulses 
than do the longer ones, and the trans- 
mitter shown at the right has an ad- 
justable wavelength ranging from 30 to 
250 meters. Since Rangers’ work 
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most of the experimenters in television Delano | “h à l 
VVV ee A SHORT-WAVE TRANSMITTER FOR TELEVISION 
wavelanathe d Itra-high f This 30-250 meter short-wave transmitter makes use of Holweck de- 
velengths, and even ultra-high fre- mountable valves (seen to the left of the aerial inductance); herce 
quencies have been used with success. the water-cooling system shown in the picture here is necessary. 
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Delano E 2 y 

a THE ELECTRICAL EYE OF THE BELIN TELEVISOR 

By the use of rapidly moving beams of light and a photo-electric cell, Belin modulates 
the wave of his transmitter with reflected light from the images to be transmitted. The 
oscillating mirrors may be seen back of the dynamo and below the large cogwheel. 


Page 348 


POPULAR RADIO 


Ace High Quality at Deuce Low Cost With— 


The Lynch “Five” Receiver 


Tone quality that will please the most 
discriminating ear—constructive sim- 
plicity within the abilities of the nov- 
ice at set building—cost within the 
reach of the thinnest pocketbook— 
with these merits the Lynch “Five” 
should fill a need in the radio con- 
Struction field that has long been 
desired and seldom before attained. 


By S. GORDON TAYLOR 


Cost oF Parts—Not over $37.00 


HERE Is a List oF Parts FoR BuILDING THIS RECEIVER— 


A—Precision antenna tuner, type 3-C; 

B—Precision junior tuning unit, type 3-B; 

C and D—WRC variable condensers, .0005 
mfd.; 

E—Carter midget rheostat, 3 ohms; 

F—Lynch suppressor, with mounting, type 


G1, G2, G3, G4 and G5S—Eby DeLuxe 
sockets ;* 

H—Lynch_ metallized resistor, 
ohms ;* 

I—Lynch special cartridge grid condenser ;* 

J, K and L—Lynch metallized resistors, 
.1 megohm ;* 

M, N and O—Lynch metallized resistors, 
.5 megohm ;* 


2.5 meg- 


T was in an effort to strike a happy 

medium between performance and 
cost of construction that this new re- 
celver was developed. Naturally enough, 
every one wants to own the best that 
radio has to afford, but, unfortunately, 
expense is very often an important 
consideration, 

While the components of this par- 
ticular receiver are inexpensive, the 
results obtained in selectivity, sensi- 
tivity, and volume are comparable with 
many of the more luxurious instru- 
ments. The tone is excellent, and it is 
made possible by the use of an inex- 


receiving unit alone. 


quality, 


P—Aerovox moulded mica condenser 
0005 mifd.; 

Q, R and S—Lynch special 
coupling condensers ;* 

T1, T2, T3, T4, T5, T6, T7, TS, T9 and 
T10—Eby binding posts; 

U—WRC Universal panel, 7 by 18 inches, 
equipped with Glodials; 

V1 and V2—Benjamin adjustable radio 
shelf brackets; 

W—Westinghouse Micarta sub-panel, 6 by 
12 inches;* 

Wire, screws, solder, etc. 

*NOTE: These instruments may be obtained 


completely mounted on the Lynch Five-vailve 
DeLuxe deck. 


cartridge 


pensive but scientifically accurate re- 
sistance-coupled amplifier. The con- 
struction of the set is also greatly sim- 
plified by the use of this resistance- 
coupled amplifier, which is available with 
all connections properly made. All in 
all, it is a set that can be conscien- 
tiously recomriended to the experi- 
menter who wants a better radio, but 
who does not have the wherewithal to 
purchase one of the more highly priced 
receivers. 

The circuit is a simple one employing 
one stage of high-frequency amplifica- 
tion which, while it is unusually stable, 


A Receiver That Will Fit in Any Corner 
The Lynch “Five” Receiver, together with batteries and 
reproducer, occupies less space than many a five-valve 
This compactness is the result of a 
careful layout of instruments, and the use of a high- 
resistance-coupled, 


low-frequency amplifier in 


place of the more bulky transformers. 
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THE PICTURE WIRING DIAGRAM OF THE RECEIVER 
Ficure 1: The simplicity of the wiring of the receiver may be gathered from this dia- 
gram. The instruments are outlined in BLACK; the wiring on the front panel and above 
the sub-panel is indicated in solid RED lines, and that below the sub-panel in dotted RED. 


will give added sensitivity to the detec- 
tor circuit. Two tuning controls with 
illuminated dials connected to two in- 
expensive variable condensers are used, 
together with a control for regulating 
the volume. 

The receiver is to be used with an 
ordinary single-wire antenna, such as 
can be easily installed on any apart- 
ment or private residence. It may be 
built by even the most inexperienced 
in an evening, and set up and placed 
in operation in time to receive the 
programs from the broadcasting sta— 
tions before they turn off for the night. 

The only tools necessary for building 
this set are a drill, a pair of pliers, a 
screw-driver, a knife and a soldering 
iron. 

The resistance-coupled amplifier has 
three stages of amplification, which 
provide excellent tone quality and which 
will operate the loudspeaker satisfac- 
torily with ample volume for the ordi- 
nary home. 


How to Construct the Receiver 


The first job will be to mount the 
brackets, V1 and V2, as shown in Fig- 
ure 2. Drill two mounting holes for 
the brackets at each end of the panel, 
U. The holes are on center-lines 234 
inches in from the sides of the panel. 
The lower hole is 15/32 inch above 


the bottom of the panel and the upper 
hole is 114 inches above the lower. 
Mount the brackets on the panel with 
the long flange down and turned out- 
ward. 

Next mount the condensers, C and 
D, on the vernier dials and secure with 
the set screw which is provided. Fig— 
ure 2 shows the correct positions for 
these units. 

With the single-Hole mounting fas- 


ten the antenna coupler, A, to the 
panel at the right end (looking from 
the rear of the set), with the main 
body of the coupler turned up above 
the rotor. 

In the same manner fix the high- 
frequency transformer, B, in position 
at the left end of the panel. Then 
mount the rheostat, E, with the termi- 
nals up, in the center of the panel. 

The remaining instruments are ready 


A VIEW OF THE RECEIVER FROM ABOVE 
FicureE 2: The valve sockets, together with the resistors and fixed 
condensers and their mountings, may be obtained already mounted 
in the Lynch five-valve Deluxe deck assembly; this makes the con- 
struction of the receiver a simple matter, even for the novice. 


Page 350 POPULAR RADIO 
The list of parts given on page 348 includes the exact instruments used in the set from which these specifications were made up. 
The experienced amateur, however, will be able to pick out other reliable makes of instruments which have been approved by 
POPULAR Rapio and which may be used with good results. But we recommend that the novice follow the list, as the diagrams 
in this article will tell him exactly where to bore the holes and exactly where to place the connections. If instruments other 
than the ones listed are used, the only change that will be necessary will be the use of different spacings for the holes that are 


drilled in the sub-base for mounting the instruments. 


To any reader who has difficulty in obtaining any oj the parts which 


are necessary in making up these model receivers and power unils, POPULAR RADIO SERVICE BUREAU, 119 West 57th Street, 
New York City, will gladly assist in seeing that his requirements are promptly supplied. 


2 


S © © 


THE FRONT PANEL OF THE RECEIVER 
Ficure 3: The coupler, A, requires only one setting for all ordinary 


conditions of reception. 


Tuning is accomplished by means of the 


two knobs under the dial windows, C and D. At E is the filament 
switch, and at B is the control for regulating volume. 


mounted on the bakelite deck assembly, 
with the exception of the fixed con- 
denser, P, and the grid suppressor, F. 
Mount the latter on the center line of 
socket G4, as shown in Figure 2. 
Condenser P will be held in position 
by the wiring to its terminals. 

Mount the bakelite deck assembly 
underneath -the bracket shelves, with 
the front edge 1 inch from the panel. 
It will be found necessary to place the 
antenna binding post over slightly to 
clear the bracket shelf. 


2 


Ficure 4: 


C BATTERIES 


With the antenna coupler and high- 
frequency transformer which are speci- 
fied in the list of parts it will be found 
necessary to cut off the shafts slightly 
to make the tuning knobs set near the 
panel. 

Wire the receiver according to the 
picture wiring diagram in Figure 1. A 
flexible wire with a braided insulation, 
which can be pushed back for making 
connections, such as Corwico, will be 
found to facilitate wiring. Much of 
the wiring is done under the panel. 


RECEIVER 


HOW TO HOOK UP THE RECEIVER 


How to Operate the Receiver 


Now connect the batteries, the an- 
tenna, the ground and the loudspeaker 
according to the connection diagram in 
Figure 4. Insert a Ceco type K high- 
frequency amplifier valve in socket G1, 
a Ceco type H special detector valve 
in socket G2, two Ceco type G high-mu 
valves in sockets G3 and G4, and a 
Ceco type F power valve in socket G6. 
The receiver is now ready for use. First 
turn the rheostat, E, clockwise to light 
the valves. The rotor of the coupler, 
A, should be set for maximum coupling 
(with its axis coincident with the axis of 
the stationary coil). Some local sta- 
tion should now be tuned in by adjust- 
ing the two variable condensers, C and 
D, simultaneously. Finally the signal 
may be strengthened and cleared up by 
adjusting the volume control (the rotor 
of transformer B). 

It will be found that the stage of 
high-frequency amplification will give 
good selectivity and sensitivity and the 
resistance-coupled amplifier will give a 
surprising quality of reproduction when 
used with a good loudspeaker. 

The owner of such a set need never 
be ashamed of it, as it will have 2 
realistic tone quality such as is found 
in receivers of many times its cost, and 
when housed in an attractive cabinet 
will take its place with the best home 
furniture in decorative effect. 


7) REPROOUCER 


5 BATTERIES 


This diagram indicates the proper connections to be 


made between the row of binding posts on the receiver sub-panel and 


the batteries, reproducer, ground and antenna. 
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You Will Marvel at the 
Tone Reproduction of the 


TEMPLE 


AIR- COLUMN 
SPEAKER 


People are positively aston- 
ished when they hear the 
TEMPLE AIR COLUMN 
SPEAKER for the first time. 
The marvelous clarity and 
purity of tone is amazing. 


The TEMPLE AIR COL- 
UMN SPEAKER brings new 
joy in radio. Thruout the en- 
tire musical scale this super- 
speaker is sensitive beyond 
comparison - unequalled for 
tone quality. Dance music 
organ recitals — opera — hear 
them now in a way you 
never dreamed was possible! 


Not a Cone 


This new 
wildfire 


KYW, Chicago 

tried many ers but none have 
the wonde tone quality and 
volume of the TEMPLE.” 


Hear a TEMPLE AIR COLUMN 
SPEAKER demonstrated on the 
TEMPLE COMPARATOR gt your 
nearest dealer. Make this test: 
Close your eyes as you hear differ- 
ent speakers. You’ll pick the 
TEMPLE every time because of its 
unfailing purity and richness of 
tone reproduction. 

CONSOLE CABINET MODEL No. 63— 

priced at $65.00; west of Rockies, $75.00 


DRUM TYPE MODEL No. 13—13 inch 
—priced at $29.00; west of Rockies, $32.00 


DRUM TYPE MODEL No. 18—18 inch 
priced at $48.50; west of Rockies, $55.00 


If your dealer cannot supply you write for 
complete information and name of our 
nearest Tem 


TEMPLE, Inc. 


213 S. Peoria St., Chicago, III. 


LEADERS IN SPEAKER DESIGN 


All apparatus advertised in this magazine has been tested and approved by PopuLAR RADIO LABORATORY 


AC Rejuvenation for the Radiola 20 
(Continued from page 318) 


THE AC VALVES IN PLACE 


Ficure 3: This top view of the receiver shows the four new valves 

in the adapter sockets with the plug from the Powerizer inserted in 

its socket. The general appearance of the receiver and the operation 
remain practically the same. 


may be placed in operation by throw- 
ing the switch of the power-pack. The 
AC valves will require about thirty 
seconds to heat up before they begin 
to operate, after which time the recep- 
tion from the receiver should go on as 
smoothly as before the changes were 
made, but with added volume and im- 
proved tone quality. 

The owner of a Radiola 20 desiring to 
make the changes outlined in this article 
should take care to see that his lighting 
current supplies AC current at a fre- 
quency of 60 cycles, since the Powerizer 
will not function on DC or on AC 
below the standard frequency. 

The special sockets supplied as a part 
‘vf the Powerizer equipment are pro- 
vided with two exceptionally long 
prongs. These are the plate and grid 
prongs. The adapters are inserted in 
the sockets of the receiver in the usual 
way. 

It will be noticed that there are no 
filament prongs in the adapters, since 
the filament current is supplied through 
a low voltage transformer contained 
within the Powerizer case. One trans- 
former tap supplies 1'% volts for 


the UX-226 valve, and the other tap 
supplies 21⁄2 volts for the UY-227 valve. 

The filament leads from the trans- 
former taps are carried directly to the 
filament terminals of the adapters. A 
rather large flexible connecting wire 
should be used. As a matter of fact. 
ordinary flexible lamp cord is well 
suited for this use. 

The UY-227 valve is of the heater 
type and is used as a detector. Figure 
2 shows the heater cathode in blue. It 
should also be noted that the old volume 
control is changed so that it will con- 
form to the new circuit. 

The operation of the receiver will 
remain substantially the same as it was 
before the installation of the Powerizer. 
Naturally, the tuning will not be af- 
fected. If UX-199 type valves were em- 
ployed in the Radiola 20 previous 
to the attachment of the Powerizer, a 
considerable increase in volume and 
sensitivity will be noted. 

The radio experimenter, the profes- 
sional set-builder, and the radio dealers 
themselves will find in this change a 
chance to improve this type of set in 
many ways. 


TuNeED Low-FREQUENCY AMPLIFICATION FEATURES 


The Counterfonic Six 


Kenneth Harkness’ latest circuit employs a low-frequency amplifier in 

which each stage is tuned to cover a specific band of audible frequencies, 

with a resulting output of undistorted quality. Don’t miss the advance 

information and constructional, articles for this unique receiver, starting 
in the December number of PopUIAR RADIO. 
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Roxy’s Absorbing Theory of 
“Radio Psychology” 
(Continued from page 313) 


icy of appealing to the sentimental side 
of human nature. 

Probably one of the most interesting 
events for a man before the public is 
the advent of the daily mail. Here he 
finds the frank expressions of the opin- 
ions of the people, their likes and dis- 
likes, their approval or disapproval, 
their response to him as an individual 
constantly in the public eye. Through 
the morning’s mail which is deposited 
regularly on my desk I am often given 
a peep behind the scenes which proves 
invaluable in the daily task of pleas- 
ing the public. And the encouraging 
letters do a great deal to buck up my 
spirit on blue Mondays. 

My motto is, “The public is always 
right” and to that end I read carefully 
the hundreds of letters from those who 
listen in and from the daily visitors who 
come to the Roxy Theatre, take their 
pens in hand to tell us how they feel 
about it all. When the criticism is con- 
structive, I act upon it. If great ad- 
miration is expressed for an artist’s tal- 
ent, he is pushed forward. If a request 
is made, it is granted. After all, it’s 
the public’s broadcasting studio, built 
for their comfort and enjoyment. It’s 
up to me to entertain them. 


Forced and Free Vibrations 
(Continued from page 321) 


wholly to exclude them; but it is easy 
to exclude any ordinary station, even a 
nearby one, and listen to a distant sta- 
tion instead. 

Regeneration thus judiciously applied 
to the N circuit may be small in amount, 
so that it may be left free and uncoupled 
to anything else. Melinsky’s device of 
earthing the plate of the first tube gives 
the required stimulus in slight but suffi- 
cient amount, so that there is no loss of 
sensitiveness, in spite of the fact that 
re- radiation is avoided. 

In most previous arrangements hith- 
erto the antenna is usually attuned and 
coupled to a closed resonating circuit of 
the same frequency. In the new ar- 
rangement there is no tuned antenna and 
only slight coupling, in the ordinary 
sense; nor is there anything that can be 
called coupling for regeneration. The 
plan is to use a stiff circuit of high in- 
ertia, which can only respond to one par- 
ticular frequency. It is left as free as 
possible to respond to that frequency, 
sufficient energy being introduced to 
overcome the damping, due to resistance, 
in a sufficient but slight manner and to 
avoid all feedback to the antenna, or any 
back communication to the ether, from 
the receiving station, so that it shall be 
a receiver and a receiver only and not 
a spurious transmitter. 
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with The New 
| HOME 


NOW! MakeThings At home 


WONDER WORKING LATHE 


RAFTSMANSHIP is now accomplished with- 
= ei out labor. Red Jacket electrically driven tools 
turn out work like magic. Here is a complete made 
to order workbench equipment of perfect, efficient 
and powerful craftsman’s tools that are small and 
compact enough for portable use and so inexpensive 
that any man or boy may have one. 


c 
Red YS Jacket 
A chest full of tools de- 
signed by a master for the 
private use of tool lovers 
and men who want to 
build, construct, invent 


Turning 
Sawing and create at home. You 
ire ing will be able to make every- 
ceiling thing—attractive odd fur- 
* E . 
wid Buffing niture, toys, home and 
Mien 8 one garden improvements, all 
Se Making around manufacturing, 
Scroll repairing. 
Sawing 
Drilling 
8 The Complete 
ove 
N aiins Equipment 
. 5 consists of the powerful 
n Sharpening Red Jacket Motor, with 
i LEPR 152 Sanc ing direct drive to the Waco 
i butt 8 precision wood turning 
3 Successful | lathe (capacity 9 in. x 34 
D Master- in.); a bench saw, that has 


>i pieces depth and side gauges, 
scroll and jig saw; and all 
accessories for both port- 
able and stationary power 
drilling, buffing, grinding 
and cleaning. Attaches to 
any light socket and con- 
verts your work bench into a com- 
plete private tool and machine shop. 


Special Crafts Course 
And blueprint service is free to Red Jacket Shop 
owners—all that there is to know about handi- 
craft methods, raw materials, woods, carving, 
sawing, turning, designing, carpentering, decorat- 
ing, is taught by special correspondence, 


10 DAYS’ FREE TRIAL 


Our literature tells you how to start a job of your 
own. If you are not pleased return the Shop. 


2 OUNCES 


of interesting reading will be sent you gratis. 
Ji) bee Send the coupon below. Sit back—see what 


Buy On Your Own we send you. It’s free. 
Terms IF MAIL THIS TO WACO 


Only $10.00 down. Liberal dis- enean esos esesseeses ees „ͤ„4ͤ„4ͤ„„“4„6 % 
counts for cash. Easy monthly 
payment plans. It is no hard- 
ship to own a Red Jacket. 


Interesting 
Literature Free 


Just send the coupon. You will 
be surprised with all it con- 
tains. Beautiful, Instructive, 
Fascinating, Interesting. 


The Waco 
Guarantee 


If itisnot what you 
want when you get 
it—send it back 


LOOK OUT FORIMITATIONS: 
There is only one Red Jacket—one 
Waco—one Wm. L. Aylward, Mas- BLUE 
tercraftsman. 


WACO TOOL WORKS, 
542 N. Parkside Ave., Chicago, Illinois 


Manager, Dept. 911. Please send me particulars about 
10-day free trial, free blueprints, and $10 down payment. 
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NEW AERO CIRCUITS 
WORTH INVESTIGATING 


The Improved Aero-Dyne 6 and the 
Aero 7 and Aero 4 are destined to 
be immensely popular this season! 


AERO UNIVERSAL 
TUNED RADIO FREQUENCY KIT 


Especially designed for the Improved Aero- 
Dyne 6. Kit consists of 4 twice-matched units. 
Adaptable to 201-A, 199, 112. and the new 240 
and A. C. Tubes. Tuning range below 200 to 
above 550 meters. 

This kit will make any circuit better in selec- 
tivity, tone and range. WIII eliminate losses 
and give the greatest receiving eflicilency. 


Code No. U-16 (for .0005 Cond.)....... 15.00 
Code No. U-163 (for .00035 Cund.)..... 15.00 


AERO SEVEN 
TUNED RADIO FREQUENCY KIT 


Especially designed for the Aero 7. Kit consista 
of 8 twice-matched units. Colls are wound on 
Bakelite skeleton forms, assuring a 95% air di- 
electric. Tuning range from below 200 to above 
550 metera. Adaptable to 201-A, 199, 112, and 
the new 240 and A. C. Tubes 


Code No. U-12 (for .0005 Cond.)...... 12.00 
Code No. U-123 (for .00035 Cond.)..... 12.00 


AERO FOUR KIT 


An exceptionally efficient kit for use in the Aero 

and other similar circuits. Consists of one 
Aero Universal Radio Frequency Transformer 
and one Aero Universal 3-Circuit Tuner. Uses 
201-A, 112, 199 and new A. C. Tubes. 


Code No. U-95 (for .0005 Cond.)....... 8.00 
Code No. U-953 (for .00035 Cond.)..... 8.00 


NOTE: AU AERO Universal Kits for use in tuned 
radio freguency circuits hare packed in each coil 
with a "fixed primary a twice matched calibration 
slip showing reading a each fixed primary coil at 
250 meters and at 500 meters; all having an accu- 
rale and similar calibration. 


A NEW SERVICE 


We have arranged to furnish the home set 
builder with complete Foundation Units for the 
abovo named Circuits and for the Chicago Daily 
News 4-Tube Receiver, drilled and engraved on 
e Micarta. Detailed blueprints and 
wiring diagram ſor each circuit included in foun- 
dation units free. Write for information and 
prices. 


You should be able to get any of the above 

Aero Coils and parts from your dealer. If 

he should be out of stock order direct from 
the factory. 
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A Circuit New in Principle and Performance— 
The Octa-monic 
(Continued from page 329) 
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THE RECEIVER AS SEEN FROM ABOVE 


The tops of the shield cans have been removed, showing the kigh- 
frequency amplifier, divided in two parts, at the ends of the base 
panel, and the low-frequency amplifier in the center. 


frequency wave (harmonic) generated 
in the valve is picked up to be deliv- 
ered to the detector for rectification and 
passed on to the low-frequency ampli- 
fier. 

A comparison of the relative selectiv- 
ity of the Octa-monic and tuned-high- 
frequency systems should prove of in- 
terest. In Figure 1 is shown the stand- 
ard circuit arrangement of a tuned-high- 
frequency receiver with three tuning 
circuits or stages. Directly beneath 
each grid and plate circuit are shown 
the various tuning curves as obtained 
in each part of the circuit. 

The curve at 1 shows the curve in 
the tuned input circuit and that at 2 
shows the resonant curve in the plate 
circuit of the first valve. 

It will be noted that there is no gain 
in selectivity in this tuned stage, when 
the signal passes from the grid to plate 
circuit of the tube. The gain in the 
curve is merely one of amplitude or 
amplification, having the same rounded 
or broad tuning characteristic as the 
original curve in the grid circuit. 

Curve 3 is made sharper by the 
second resonant circuit which tunes the 
input to the second high-frequency 
valve, while curve 4 shows a still 
greater increase in amplitude, but no 
increase of selectivity over curve 3. 

Resonant curve 5 in the tuned in- 
put circuit of the detector valve is 
sharper because of the additional tun- 
ing stage in the detector circuit. 

To effect the transformation or in- 
crease in selectivity represented by 
curve 5 over that represented by 
curve 1, two stages of tuned-high- 


frequency have been employed, using 
three tuned circuits and two amplifier 
valves. 

In Figure 2 is shown the Octa-monic 
generator and detector circuits, with 
the resonance curves corresponding to 
each circuit. Resonance curve 6 in 
Figure 2 illustrates graphically the se- 
lectivity obtained in the tuned input of 
the harmonic generator. This, of course, 
is the same as that shown at 1 in 
Figure 1. 

But when we look at the resonance 
curve for the plate circuit of this valve 
we find that curve 7, representing 
the curve form of the plate wave, is 
much sharper than the corresponding 
curve 2 of Figure 1. Careful meas- 
urement and plotting have shown that 
this curve 7 is equivalent in sharpness 
or selectivity to that shown as 3 in 
Figure 1. 

Resonant curve 8 of Figure 2 is 
still sharper than curve 7, being 
made so by the tuned input to the de- 
tector, the detector input circuit being 
tuned to double the original signal fre- 
quency. 

This resonance curve 8 is equiv- 
alent in selectivity to curve 5 of 
Figure 1, but this high degree of se- 
lectivity in the Octa-monic system 
shown in Figure 2 is accomplished with 
one less tuned circuit. 

This remarkable increase in selectiv- 
ity is but one of the features cf this 
new circuit development. A further dis- 
cussion of the principles which make 
this circuit an outstanding development 
in radio will appear in the next issue 
of PoPULAR RADIO. 


A Light Socket Superheterodyne 
Here, at last, is what superheterodyne fans have been longing 
for for years—a super that gets its.“A,” B nd “C” power 
from the lighting lines. Full constructional details in the De- 
cember number of POP ULAR RADIO. 


AERO PRODUCTS, INC. 
Dept. 104 


1772 Wilson Ave., Chicago, Ill. 
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The LC-28 Unipac Amplifier 
(Continued from page 326) 


battery cable that comes as part of the 
set. A 6-volt storage battery, prefer- 
ably with a trickle charger, is used to 
light the valves of the LC-28 receiver. 
The Unipac requires no batteries. 

Consult the hook-up diagram given 
in Figure 4 for the connections be- 
tween the receiver and the Unipac. 
This shows a back view of the chassis 
of each of these units and indicates the 
cable connections and the proper colors 
of the wires to be connected. The plug 
of the Unipac should be inserted into 
a lighting socket with the switch 
turned “off.” The antenna and ground 
are connected to the receiver in the 
usual way. 

Place a UX-226 type AC valve or a 
CX-326 type AC valve in socket I. 
Place a UX-210 type AC or a CX-310 
type AC power valve in socket H. 
Place a UX-874 or CX-374 type glow 
valve in socket G. Place two UX-216-b 
or CX-316-b type rectifier valves in 
sockets Fl and F2. 

The unit is now ready for operation 
and the switch rheostat of the LC-28 
receiver may be turned “on,” as well 
as the switch of the socket of the house- 
lighting lines, and the set will be ready 
to operate, providing a reproducer has 
previously been connected to the two 
jacks O3 and O04. To handle the high- 
quality output of the LC-28 set sat- 
isfactorily, a reproducer of good quality 
should be employed. 

There are no further adjustments to 
be made, either to the set or to the 
Unipac, and the complete receiver 
should be ready to give proper service 
for years to come without any trouble 
or tinkering. 


A Measurement Chart 
(Continued from page 327) 
of 4 inches spaced 2 inches apart, con- 
sidered from center to center of the coil 
windings. One coil has a self-inductance 
of 100 microhenrys and the other coil 
has an inductance of 210 microhenrys. 
To use the chart first determine the 
ratio spacing divided by diameter 
8 


— which is 2—4= 55. 
D 


Connect this ratio of displacement .5 
ol. scale No. 1 with 100 microhenrys on 
scale No. 3. 

Then, connect the intersecting point 
on reference line No. 4 with 210 micro- 
henrys on scale No. 5 and carry the line 
over to scale No. 6, where it will pass 
through 24 microhenrys, which is the 
mutual inductance of the two coils. 

The effective inductances for the first 
circuit will then be 124 microhenrys and 
for the second circuit 234 microhenrys. 

These values are within a fair degree 
of accuracy for engineering design work 
on radio circuits. 


Transformers 


Two Additions to Last Vear's Radio Sen- 
sation. The Amazing Achievement 
in Audio Amplification 


Designed for set builders who demand 
precision, sensitivity, high quality and 
efficiency 


H. F. L. C- 16 Audio Trand oemei and C25 

Output Transformer New companions of, a 

Great Unit, will work in any circuit and im- 
prove any radio set 


$ & 
H. F. L. Facts 
H. F. L. Units have been 
used, approved and most 
highly endorsed by Radio 
News, Citisens Call 
„ ONT igs ah 
adio ge, io ngi- 
neering, Radio Mechan- 
Ce 1 i Prenn 
osl, the Datly News an 
others. Thousands of en- 
H. F. L. Units Give Wonderful a: , 
ave turn to F. L. 
Clear Reception F 
Engineers acclaim H. F. L. C-16 a marvellously effi- 5 
cient Audio Transformer. It carries signals at to Radio — unexcelled for 
highest volume and lowest amplitude without blast- Lower of Zoe tivity and 
ing or developing harmonics. Operates with all Perfectly 3 skill- 
power tubes as well as standard tubes. fully designed, carefully 
made, rigidly tested—in a 
H. F. L. C-25 Output Transformer handles the voltage e a ee 
output of power amplifying tubes, at the same time otet „ 
matches the impedance of the average speaker to detail. 
tubes. Protects loud speaker unit without reducing All H. F. L. transform- 
plate voltage. ers are designed for 
i in- 
e visi sud- n == 
Mechanical features of these two transformers are: each “Unie 55 e and 
A coil designed and treated to exclude moisture and sealed in a genuine bake- 
withstand heavy electrical surges without breaking De orana 
d 1 H. F. L. Units are easily 
own — complete magnetic shielding to avoid inter- i 
connected into the assem- 
stage coupling—terminals brought out so as to in- bly, simplify set construc- 
sure short leads. tion, and make a beauti- 
fully finished job. 
$ Endorsed by America’s 
Set Builders—Dealers Leading Engineers— 
If your jobber cannot supply you with H. F. L. 8 ore 
Transformers, wire us for name of nearest jobber. & 4 
133-F NORTH WELLS STREET, CHICAGO, ILL. 
TOIA O ͤ ( Ronen 
8 It is possible that your individual problem h 
3 an ald to you we endeavor to keep a su upply of back tumbers in stock. e 
recen 
2? covered, we will be pleased to supply t back numbers at 385 P 90 T eee ee 
October, 1926 
how to Build the New LC-27 Receiver. S Short-Wave Net 
—The Radio Road Hog How Circuit Resistance Affects Solectivit 
„ 55 “reulta. —-POPULAR RADIO Circuits a 
—Inside i on New Radio Receivers. SEN * F POBLE EOWET 
—Why Signals F Inside Information on New Radio Receivers. 
November, 1926 January, 1927 
et a Were ee —How to Build the New KH-27 Receiver. 
—PopuLAR RADIO Circuits. —To Start and Stop Your Set Automatically. 
—How to Select Your Radio Parts. —PoPULAR RADIO Circuits. 
—How to Patent Your Radio Inventions. —The Quack Doctors of Radio. 
—How to Solder. How to Build the LC Junior Power-Pack. 
l 119 West 57th Street New York, N. Y. 
None none enen nenen eee enen 


Page 356 


The graphite disc principle, 
utilized in the construction 
of Bradleyohm-E assures 
noiseless, stepless regulation 
of plate voltage when used 
in B-Eliminator hookups. 


By turning the bakeliteknob, 
the plate voltage output of 
the B-Eliminator can be ad- 
justed, without steps or 
jumps, to the precise value 
for maximum volume. That 
is why prominent B-Elimi- 
nator manufacturers have 
adopted Bradleyohm-E. 


Ask your dealer for Brad- 
leyohm-E in the distinctive 
checkered carton. 


PERFECT FIXED RESISTOR 
This is a solid, molded fixed 
resistor that doesnotdepend 
upon hermetic sealing for 
accuracy. It is not affected 
by temperature or moisture 
and can be soldered with- 
out disturbing its rating. 


For resistance-coupling, 
grid leaks, and other appli- 
cations, ask your dealer for 
Bradleyunit-A in any de- 
sired rating. 


ELECTRIC CONTROLLING APPARATUS 


276 Greenfield Ave. S Milwaukee, Wis. 


*. 


Allen-Bradley Ca 


„„ 
* 
„eee 
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The New High-Mu 2 Grid Valve 
(Continued from page 333) 


(5 TURNS 


25CHS 


rome 


GRID FILAMENT 


THE INNER ELEMENTS OF THE NEW VALVE 


Ficure 4: At the left is shown the circular plate with its dimensions. 
At the center left is the general arrangement of the screen. At the 
center right is shown the spiral grid, while at the extreme right is the 
filament. These are placed one above the other in reverse order. 


densers and sometimes choking coils, 
according to the overall high-frequency 
amplification obtained. 

The new valve is preferably mounted 
in a horizontal position, the grid and 
plate circuits being separated or isolated 
by metal screening boxes, so arranged 
that the partition dividing them is in 
the plane of the valve’s screen grid, 
being cut away only just sufficiently to 
allow the glass bulb to pass through. 
The partition is earthed and the screen 
grid connected direct to the plate bat- 
tery so that a practically complete elec- 
trostatic screen is formed. 

Sample valves have been tested, and 
two sets of characteristic curves that 
were obtained are shown in Figures 2 
and 3. Figure 3 shows the plate 
current for various grid bias values for 
plate voltages of 120 and 140 with the 
screen connected to positive 78 volts. 
An additional curve on this diagram 
shows the screen current. By the usual 
methods the amplification factor was 
found to be 135 for a plate impedance 
of 300,000 ohms. These figures vary 
a good deal with plate voltage and grid 
bias, but those given are values which 
would be obtained under normal operat- 
ing conditions. 

Figure 2 shows how the plate cur- 
rent and screen current vary with plate 


al 


voltage. The plate current rises 
rapidly with low plate voltages and then 
falls off, only to rise again and to re- 
main practically steady for the higher 
plate voltages. The working part of 
the curve is the top portion, correspond- 
ing to plate voltages of 96 to 148. This 
top part is not quite flat and the two 
curves are roughly parallel. They 
show that the plate current can be 
changed by about 0.7 milliampere by 
one volt grid bias. 

From these curves it is clear that the 
voltage amplification obtainable, given 
an output circuit of suitable design, is 
very large indeed; in fact, we can get 
from the valve a voltage variation of 
from about 196 to 148 volts. If the 
impedance of the plate circuit is very 
high, we can get this voltage variation 
with a small input. Thus if the im- 
pedance of the plate circuit were made 
identical with that of the valve we 
should obtain a voltage amplification 
of 67. We would therefore obtain an 
output voltage of 27 volts peak value 
from an input of 0.4 volt peak value. 

The valve is obviously one which will 
have to be used with circuits of high 
impedance, and ordinary high-frequency 
transformers will not be satisfactory. 

A carefully constructed tuned plate 
circuit will provide the necessary im- 


lo Pet eter AMPUFER 


A- Broer Yer RAF. 


HOW THE SCREENED OR SHIELDED VALVE IS USED 


FicuxE 5: This schematic diagram shows the hook-up for one of the 

new valves employed as a high-frequency ampliſier and connected to 

a regular detector circuit. The text of the article describes the con- 

stants for a simple receiver of this type that will ive an amplifica- 
tion of 60 or better for the sing!” / 
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BIG ADIO 
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From the 
“Big, Friendly 
Radio House“ 

EW 1928 Book 

offers finest, new- 
est well-known sets; 
parts, eliminators, 
accessories at lowest 
prices. 


Write for this 
Catalog! 


Western Radio 
Manufacturing Company 


136 West Lake St. Dept. 58 
CHICAGO, ILL. 


Latest advanced 
circuit. All-steel 
chassis, totally shielded. Balanced 
parts of best quality. Marvelous power 
and selectivity. Gets the long-range 
Stations as clear as a bell. One-dial 
single control. Encased in cabinet of 
fine finish and rare beauty. Here is a 
value unsurpassed in the realm of 
radio—just one of the mighty bar- 
gains listed in my new catalog. Get 
full details before you buy any radio. 
An unsurpassed value — just one of 
our many mighty bargains. 


FRE Catalog, Log 


and Call Book 


It’s just off the press! 
Chock-full of radio’s latest 
and best 1928 developments. 
132 pages of real radio in- 
formation. Lists all the 
latest receivers, elimina- ° 
tors, chargers, speakers, kits, parts, 
etc. All the radio stations and newly 
assigned wave lengths. A regular 
encyclopedia of Radio information. 
And it’s Free! Send for your copy 
today. 


AMERICAN 
AUTO & RADIO MFG. CO. 


Harry Schwartzberg, Pres. 
Dept. 2 American Radio Bidg., Kansas City, He. 


pedance, however, and is easily ar- 
ranged. We have to remember, though, 
that a grid condenser and leak is neces- 
sary for coupling the stages. Thus a 
typical circuit will be as indicated in 
Figure 5. Here L is the tuning coil and 
C the tuning condenser of the first 
tuned plate circuit, C1 is the coupling 
condenser of .0003 mfd., while R is the 
grid-leak of 1 megohm. The return end 
of R is taken to the negative side of 
the filament battery so that the grid of 
the second valve has a negative bias 
equal to the fall in voltage over the fila- 
ment rheostat. This is satisfactory, as 
the valve is a 5-volt one and would be 
heated from a 6-volt “A” battery. 

For rectification, a valve set as a 
plate bend detector is used, the neces- 
sary grid bias being obtained through 
the grid battery, GB. To tune over the 
wavelength range of 200 to 600 meters, 
L may have an inductance of 290 
microhenries and C a capacity of .0003 
mfd. The impedance of this circuit at 
its resonant frequency is equal to 


CR 
ohms, ignoring the effect of the grid- 
leak. Thus the important factor is the 
resistance of the circuit, since for a 
given wavelength the inductance and 
capacity are fixed. 

A circuit comprising a single layer 
coil, 3 inches in diameter, wound with 
No. 24 or 26 copper wire, will have an 
effective resistance of 80,000 to 100,000 
ohms at 400 meters. Thus, with this 
coil we should obtain an amplification 
of about 34. 

A better coil wound with 27 strands 
of No. 42 high-frequency cable will 
have a much lower resistance and the 
impedance of the circuit at 400 meters 
will be of the order of 250,000 ohms. 
The amplification with this circuit will 
therefore be 61 for the stage. 

Measurements have been made for a 
single stage comprising a tuned plate 
circuit with a coil of high-frequency 
cable, and it was found that an amplifi- 
cation of well over 60 was obtained with 
perfect stability, with a simple screen 
placed between the grid and plate cir- 
cuits. There was a certain amount of 
reaction which increased the signal a 
little, but did not cause instability at 
any wavelength. This was due to a 
slight coupling between plate and grid 
coils, but the tests serve to show that it 
is not necessary to employ complete 
screening when only one stage of high- 
frequency amplification is used. 

It is quite a simple matter to build 
receivers with two or even three stages, 
but then the amplification is so great 
as not to make it worth while design- 
ing each stage for maximum amplifica- 
tion. 

A single stage, designed as outlined 
in this article, should give enough am- 
plification to meet the needs of any 
sort of reception. 


la 
A Perfect Aerial 


in 5 Minutes 


Just connect it to the set and plug in— 
that’s all the work you need to do on an 
aerial that brings in pr ms with re- 
markable volume and clarity. It uses 
absolutely no current, reduces both 
static and interference, and completely 
eliminates the lightning hazard. Sold 
by all good dealers on a five-day, money- 
back basis for $1.50. 


Dubilier 
Light Socket Aerial 


Building a Power-Unit? 


Then select the condenser blocks built 
for long hours of heavy-duty service. 
Dubilier Blocks are the choice of leading 
manufacturers and of experimenters 
who build with care. 


Micadon—the Standard 


of Radio 


This famous fixed condenser is now in- 
corporated in a moulded Bakelite case 
designed to meet modern receiver de- 
signs. Terminals adapted to soldered 
and screwed connections. All capaci- 
ties. Price 45c to $1.50. 


DUBILIER CONDENSER CORP. 
4377 Bronx Blvd., New York City 


Dubilier 


CONDENSERS 
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‘BUILT FOR MODERN 
Not Regenerative! 


BROADCAST CONDITIONS 
Not Tuned Radio 


But the Radically and 


A. C. Tube Models 


R. G. S. Octa-Monic“ 
A-C Tube Kit 


including instructions and blue-prints; all 
necessary apparatus, ready to build, 
$119.60 


R. G. S. “Octa-Monic’”’ 
A- C Tube Chassis 
ae assembled according to latest 
5 methods, (carefully tested and 
Sg! wire, lamp socket 
connections, cable, Power (AC) Trans- 
former, etc., etc.,) with instructions and 
blue-prints for installation, ready to o plus 
in your lamp socket and operate, $1 


R. G. S. “Octa-Monic?’ 
A-C Tube Receiver 
housed in an attractive, 55 wal- 
nut table cabinet, $149. 


NOTE: All models of the R. G. S. 
“Octa-Monic” have been adapt- 
ed to the Cunningham A-C and 
Power Tubes, Four (4) CX 326, one 
1) C 327, and one (1 CX 371. 

he “B” Battery Eliminator and 
the Cunningham Tubes are not 
included in the above prices. 
This eliminates an 5 
expenditure on your part be- 
cause the A- C Tube models of 
the R. G. S. ‘‘Octa-Monic”’ have 
been designed to operate satis- 
factorily with any good “B” 
Eliminator. It is recommended 
if our B“ Eliminator has no 

È battery tap, that you use 
the regular 40 solis of C battery. 


Price Notice 


Above prices do not include Cunningham 
A-C and Power Tubes nor the B Bat- 
tery Eliminator. All A-C models will 
ate on any good eliminator. This, 

: 5 its the use of your own B 
iminator, thereby representing 
a very 1 saving to you. 
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The fundamentally new R. G. S. Octa-Monic“ Receiver developed by David 
Grimes is one of the four great radio developments of the 5 10 years. The 
R. G. S. Octa-Monic“ principles are fully as important an nt as basic 
a contribution to the Radio Art as did any of the discoveries of DeForest, Arm- 
strong, Alexanderson, etc., etc. 

These new and revolutionary principles of tuning, or the radio frequency end 
of the R. G. S. “Octa-Monic,”’ produce results not only superior but these 
principles of tuning place this Receiver far in advance of any receiver developed 
to date. The R. G. S. Octa-Monic' is fundamental and is as radically new as 
was the Super-Heterodyne. 

These highly efficient principles employed in the new R. G. S. ‘‘Octa-Monic’’ 
cover not only the tuning or radio frequency end of this receiver but they cover 
the amplification end as well. The R. G. S. Octa-Monic' amplifier (Power 
tube in the last stage) gives, unquestionably, as perfect reproduction as it is 
possible to buy, regardless of cost. 

The R. G. S. Octa-Monic'' comes to you more heavily endorsed by able au- 
thorities than any other receiver ever presented to the Radio Public. The editor 
of one of the most important radio publications in America said that it was the 
only receiver he had ever seen in his career as an editor to which the terms new 
and revolutionary” could be applied in good faith. 

Selectivity superior to the super-heterodyne without cutting side bands, selectivity enough to 
eliminate the heterodyne squeals of | local stations, operating on a higher octave; selectivity that is 
equal over the whole dial without being at all critical at any point; selectivity enough to separate 
with ease the local jumble of Metropolitan (New York City, Chicago, San Francisco, etc.) stations; 
selectivity enough to give five y degrees of silence between stations WEAF and WNYC in a lo- 
cation 200 yards away from WNYC. 

Selectivity positive enough to make use of vernier control unnecessary. 

Sensitivity or Distance-Getting Ability. Can work right down to static level. This 
insures transcontinental or trans-oceanic reception on favorable occasions. 

Volume sufficient to fill a hall that will seat 3500. 

Tonal Quality that is as nearly perfect as development in the Radio Art will permit. 

Straight Line Audio Amplification. 

Stability Margin of 800 ohms. The average receiver has a stability margin of from 6 to 
20 ohms. This high stability margin of the R. G. S. ““Octa-Monic™ eliminates any possibilities of 
howling from poor batteries or motor - boating from eliminators. Batteries registering as low as 
10 volts will deliver a clear tone, free from howling, in this receiver. 

Straight Line Radio Amplification i insuring reception at all broadcast wavelengths. 

Straight Line Voiume Control that makes distorting of tone impossible. 


DEALERS: Write for Complete Merchandizing Proposals 
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Frequency! Not a Super-Heterodyne! 
Fundamentally New 


Automatic Wavetrap for prevention of heterodyning and whistling resulting from stations 
operating on one-half wave-length or on first octave beat. 

Automatic Filament Control. 

Employs 135 Volts or 180 Volts. Draws 22 mils. 

Each R. G. S. “Octa-Monic” is carefully tested with scientific apparatus and under actual broad- 
casting conditions before it leaves the laboratories; while every piece of apparatus is just as thor- 
oughly tested before it is built into this receiver. 

The R. G. S. “Octa-Monic"’ is a closely co-ordinated Receiver built of quality apparatus. Careful 
tests are the basis for the choice of each piece of apparatus, tests that not only determine the merits 
of each individual part, but more importantly its relation to the whole receiver. 

Standard Cunningham tubes (5, CX301-A's and 1, CX371, Power tube in last stage) and Western 
Electric Cone are recommended for best results. 

The R. G. S. “Octa-Monic” is highly attractive in appearance. It is built on ave Py specially 


shellacked sub- panel (20 x 9% to which is mounted a beautiful walnut finished, standard size panel 
(7” x 21”) that will fit any good cabinet or fine console 7” x 21”. The panel and drum escutcheons 
are trimmed in dull bronze. 


You will find your R. G. S. “Octa-Monic” mighty easy to operate. 

There are but two drums with vernier adjustments and two control knobs, one of which is an or- 
dinary volume control and filament switch, the nearest approach to tuning efficiency, possible. 
Stations actually click or tumble in as you slowly N your drums. 

The customary need of wooden screw - drivers or involved balancing devices is entirely removed 
in the R. G. S. Octa - Monic. Major or minor adjustments are unnecessary. The R. G. S. “Octa- 
Monic' is free from ordinary service. Tuning condensers are the only moving parts, and as a conse- 
quence, there are no fussy mechanisms, either mechanical or electrical, to get out of order. 

The R. G. S. “Octa-Monic™ operates satisfactorily on either a good B battery eliminator or 
batteries without “motor-boating’’ or howling. 

Orders cannot be accepted for individual pieces of apparatus or blueprints. 

The R. G. S. Four' employing the Inverse Duplex System (1) R. G. S. Four Kit, all parts, com- 
plete instructions, $74.40. (2) Chassis, assembled according to latest laboratory methods, $84.40. 

All prices slightly higher west of Denver. Canadian and Export prices on request. 

Go to your dealer to-day and insist on a demonstration. If he hasn't stocked the R. G. S. “Octa- 
Monic yet, tear off and mail to us the attached coupon with the required information. Every 
effort will be made to arrange a demonstration for you. 

Arrange for that demonstration now because you have a real radio thrill waiting for you. In the 
R. G. S. Octa · Monic you will hear radio at its best. And when you hear the R. G. S. Octa - 
Monic™ you will know why it is: The Synonym of Performance. 

All models of the R. G. 8. “Octa-Monic™ and the R. G. S. Four are fully protected by 
Grimes Patents issued and pending. 

Trade Mark Registered. 


DEALERS: Write for Complete Merchandixing Proposals 


R-G-S Manfg. Co., Inc. 


Staten Island New York 


q a 
wont For MODERN 
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Battery or “B” Elim- 
inator Models 


R. G. S. “Octa-Monic”’ Kit 
of parts including all required apparatus, 
eam instructions and blue · prints. 
ready to build, $84.60. 


A ~ 


R. G. S. Octa-Monic'“ Chassis 
completely assembled according to latest 
laboratory methods, (closely co-ordinated 
and specially designed apparatus, eight 
foot Da Hery cable, etc., etc.) with com- 
plete operational instructions, ready to 
operate, $89.60. 
R. G. S. Octa-Monic“ Receiver 
housed in an attractive, well-designed, wal- 
nut table cabinet, $104.60. 
R. G. S. 6 Octa-Monic“ 
Tuning Kit 
including all necessary apparatus and com- 
plete blue · prints and instructions, $63.60 
R. G. S. **Octa-Monic’’ 

T ssis 
completely assembled according to latest 
55 methods with complete instruc- 
tions and ready to wire to your favorite 
amplifier, $66.60 

Price Note 
The apparatus required to build the rad- 
ically new and fundamental R. G. S. 
Octa-Monic actually lists at over $100.00. 


R. G. S. MANFG. Co., Inc. 
Staten Island, New York 
Gentlemen: 

Please arrange with my dealer, whose address I have printed 
below, for a demonstration of the new and revolutionary R. G. S. 
“Octa-Monic.” I am much interested in this receiver but this 

vest for a demonstration and literature, you understand, en- 
ils no obligation on my part. 
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Cool! 


Like the best 
Airplane Motors 


TRUVOLT 


An All-Wire 
Variable Voltage 
Control 


Here is the finest voltage con- 
trol you can possibly buy for 
your power devices! Its spe- 
cial mechanical construction 
gives greater radiation area 
and keeps it cool like an air- 
cooled engine. This prevents 
deterioration and assures per- 
maen accuracy with long 
ife. 


Resistance made entirely of 
nichcrome wire with very low 
temperature coefficient and 
exposed directly to air—heat 
not held in by enamel cover- 
ings as in other resistances. 
Permits potentiometer control 
and gives positive metallic 
contact at all times with 30 
exact readings of resistance. 


Ohms Milliamperes 


Type Resistance Current 
T-5 Oto 500 224 
T-10 Oto 1,000 158 
T-20 Oto 2,000 112 
T-50 Oto 5,000 71 
T-100 0 to 10,000 50 
T-200 0 to 20,000 35 
T-250 0 to 25,000 32 
T-500 0 to 50,000 22.5 


Eight stock types with resis- 
tances up to 50,000 ohms. All 
rated at 25 watts. 


Price, $3.50 each. 


Also full line of fixed wire re- 
sistances. 


Write for free hook-up circular. 


“This Is An 


Eliminator Year” 


Dept. 18A, 175 Varick Street, 
New York, N. Y. 
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The MagnaRay Power-Pack 
(Continued from page 331) 


PIAGNARAY Poner acr 


HOW TO HOOK UP THE MAGNARAY 
Ficure 3: The connections to be made between the Magnaformer, 
the MagnaRay and the “A” and “C” batteries are clearly shown 
in this diagram. The Yaxley plug and cable come with the 
Magnaformer receiver. 


has been mounted. Wires should be 
connected up from binding posts J1, J2, 
J3, J4 and J5 to the cable furnished 
with the Magnaformer. The connec- 
tions should be made as shown in Fig- 
ure 3. A storage battery may be used 
as indicated in the diagram. Preferably 
a unit equipped with a trickle charger 
such as the Westinghouse, the World 
Storage Battery Co. unit, or the Fan- 
steel “A” Power, may be used. 

A Raytheon BH rectifier valve should 
be used in socket D and a Raytheon 
R regulator valve should be placed in 
socket E, with the proper connection 
made to its shell for the starting elec- 
trode. 

When the complete unit has been 
hooked up with the Magnaformer re- 
ceiver, and the loudspeaker and Quali- 
Tone loop have been connected, the 
switch on the receiver should be turned 
to the “on” position. The plug on 
the cable connected to the power trans- 
former, A, of the MagnaRay power- 
pack should be inserted in the socket 


and the house lighting current turned 
“on.” 

The receiver is now ready for opera- 
tion and the voltages applied will re- 
main perfectly constant irrespective of 
the lighting voltage variation in the 
house-lighting lines. 

The regular operation of the Magna- 
former 9-8 receiver may be carried out 
in exactly the same manner, from this 
point on, as described in the October 
issue of PopuLaR RADIO, in the article 
on the construction and operation of the 
Magnaformer. 

The complete unit will, from this 
time on, be automatic in operation and 
need no further adjustment or attention 
outside of filling the “A” battery with 
distilled water as it becomes necessary. 
This may be done at intervals of about 
four months. 

The MagnaRay Power-Pack will 
maintain, at all times, efficient operation 
of the set, and enable the user to get 
the highest amount of satisfaction with 
the least worry and bother. 


The Phono-Radio Reproducer 
(Continued from page 336) 


of the way in') so that any of the 
local stations may be tuned in by the 
main control knob without resorting 
to the use of the correction adjustment 
each time. 

On the panel of the power-pack am- 
plifier will be found both a detector 
and a high-frequency amplifier “B” 
voltage adjustment device. Both of 
these levers should be moved until the 
best setting is found. With a receiver 
of the type described in this article, 
the optimum detector adjustment will 
most likely be at the center of the 
available voltage range. while the opti- 
mum high-frequency “B” voltage ad- 


justment will most likely be the mini- 
mum voltage obtainable. 

The B“ negative and A“ negative 
terminals on the amplifier should be 
connected together as shown in Fig- 
ure 2. 

In order to secure the full value of 
the excellent reproduction possible 
from a receiver employing à combina- 
tion low-frequency amplifier and power- 
pack, such as the National, it is most 
essential that a high-grade reproducer 
be employed. The exponential horn 
type or the better grade of cone type, 
ora panel type such as the Lata balsa 
wood, are all satisfactory. 
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Want More 
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Money? 


You Can Increase Your Earning Power 
By Learning More About Radio 


If you’re making a penny less than 
$50 a.week, you’re not getting what you 
ought to get out of Radio. 

Thoroughly trained men—men whose 
knowledge of Radio is completely 
rounded out on every point—earn all the 
way up to $250 a week. 

Radio is a new industry with plenty 
of fine positions unfilled. There are 
countless opportunities in Radio for a 
man to earn a splendid salary. But 
these are not opportunities as far as you 
are concerned, unless you're fully quali- 
fied for them. 

The only way to qualify is through 
knowledge — training — practical, com- 
plete training, that fits you to get and to 
hold a better position in the Radio field. 


See If This Free Book Can 
Do You Any Good 


I publish a 64-page book, printed in 
two colors and filled with facts and 
photos relative to Radio and its oppor- 
tunities. 

I don’t say this book will help you, 
but it does help such a large percentage 
of those who read it that I can afford to 
send it to all who ask for it—free. You 
may get only a single idea out of this 
book that will be of any value to you. 
Or every line of it may give you a 
message. 

At any rate, fill in the coupon below 
and look it over. It costs you nothing 


J. E. Smith, President 


National Radio Institute 


Oldest and Largest 
Radio Home-Study 
School in the World 


A message to men 
now in the Radio 
business. And 
another to men 
who would like 
to be in. 


I have helped all sorts of men 
to advance themselves in Radio. 

Lots of them, men who knew 
absolutely nothing about Radio 
when they frst wrote me. Some 
who didn’t know the difference 
between an ampere and a battle 
axe. 

Others, graduate electrical 
engineers who wanted special 
work in Radio. Licensed sea 
operators 
hind on the “BCL 
“Hams” by the score. 

Last, but not least, the ser- 
vice and repairman or salesman 
who wanted to advance or go 
into the Radio business on his 
own. And the man already in 
on his own, who wanted to look 
forward to a more solid and 
permanent Radio future. 

My Free Book—see coupon 
below—tells about my helpful 
methods, and cites the experi- 
ences of a hundred men—giv- 
ing photos and addresses. 


who were way be- 
stuff.” 


Washington, D. C. 


but a two-cent stamp, and you place 
yourself under no obligation. I won't 
even send a salesman to call on you. And 
there's always a chance that that two- 
cent stamp may make quite a difference 
in your future. 


What My Radio 
Training Is 


Under my practical system, a man can 
study at home in his spare minutes and 
get a thorough, clear, practical and ex- 
pert knowledge of Radio in from 4 to 12 
months. The time required depends on 
his previous knowledge, his ability, and 
the time he can spare for study. He 
keeps right on with the job he has—no 
necessity for his leaving home or living 
on expense. 

Then, as soon as he’s ready for a 
better position, I’ll help him to get it and 
to make a success of his work. 

This proposition is open to anybody 
who is not satisfied with his job, his 
prospects, or his Radio knowledge. Re- 
gardless of how much you know already 
(or if you don’t know the first thing 
about Radio technically), Ill fit my 
methods to suit your needs. 

If you want to enter into any corre- 
spondence about your own situation, 
anything you write will come directly to 
me and will be held strictly confidential. 

Tear the coupon off now before you 
turn the page and mail it to-day. 


Originators of 
Radio Home-Study 
Training 


J. E. Smith, President, 


National Radio Institute, 
Department 0-86, Washington, D. C. 


Please send me your free book about the bigger opportunities awaiting the thoroughly 


trained Radio man. 


At present I (am) (am not) in the Radio business. 
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Helatsite 
Battery Cable 


A rayon- covered cable of 5, 
6, 7, 8 or 9 vari- colored 
Flexible Celatsite wires for 
connecting batteries or 
eliminator to set. Plainly 
tabbed; easy to connect. 
Gives set an orderly ap- 


pearance. 
Stranded Enameled 


Antenna 


Best outdoor an- 
tenna you can 
buy. Seven 
strands of enam- 
eled copper wire. 

Presents maximum 

surface for reception, 
resists corrosion; this greatly 
improvesthesignal. Outside 
diameters equal to sizes 14 
(We also offer solid 


and 16. 
and stranded bare, and 
stranded tinned antenna.) 


Loop Antenna Wire 


Sixty strands of No. 38 bare 

copper wire for flexibility, 5 

strands of No. 36 phosphor 

bronze to prevent stretching. 
Green or brown silk covering; best 
loop wire possible to make. 


Flexible Celatsite 
for sub-panel wiring 


A cable of fine, tinned @ 
copper wires with non- 
inflammable Celatsite ‘n= 
sulation. Ideal for 
sub- panel or 
point - to- point a 
wiring. Strips 

easily, solders readily. Nine beauti- 
ful colors; sold only in 25 ft. coils, 
in cartons colored to match contents. 


Acme 
Celatsite Wire 
Tinned copper bus bar hook- 
up wire with non-inflam- 
mable Celatsite insulation, in 
9 beautiful colors. Strips 


j crack at bends. Sizes 14, 16, 
18, 19; 30 inch lengths. 


Spaghetti Tubing 
Oil, moisture, acid proof; highly 
dielectric — used by leading engi- 
neers. Nine colors, for wire sizes 12 
to 18; 30 inch lengths. (We also 
make tinned bus bar, round and 
square, in 2 and 214 ft. lengths.) 


Send for folder 
THE ACME WIRE CO., Dept. P 
New Haven, Conn. 
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How to Build and Operate the Universal Tester 
(Continued from page 346) 


NN Wig SUPPORTS 


THE UNDER SIDE OF THE TESTER PANEL 


FicGurE 2: The layout of the meters and other instruments is clearly 
shown in this view. The wood blocks to support the panel should 
be cut to fit the particular case that the constructor wishes to use. 


On page 346 is shown the set built 
by the author and installed in a small 
leather carrying case. Figure 3 gives 
schematically the circuit employed. 

All the instruments are mounted on 
a composition panel, drilled according 
to the specifications given in Figure 5. 


After the instruments are mounted, as 


shown in Figures 1 and 2, the wiring 
may proceed. This should be done as 
shown in the picture wiring diagram in 
Figure 1. The mounting and wiring 
of the instruments is so clearly shown 
in these illustrations that it is unneces- 
sary to describe it step by step. 


— ee 
@’. 
Aa 


The testing plug may be made from 
the base of a burnt-out UX type of 
valve; the glass in the valve and other 
matter may be removed from the plug 
by carefully warming it until the cement 
matter is melted out. The ends of the 
cords to be terminated in the plug may 
now be inserted. It is very important 
that these cords should be spaced apart 
from each other as far as possible. The 
capacity effect between plate and grid 
leads may be sufficient to cause a 
variation in readings in plate current; 
therefore, wide separation of these 
leads is imperative. Of course, care 


A 
Hanel : 
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THE SCHEMATIC CIRCUIT OF THE TESTER 


Ficure 3: 


The heavy black dots indicate the point where the leads 


to the tester plug are connected. Switch S2 is used to correct the 
polarity of a receiver under test to coincide with the polarity of 
the voltmeter. 


Po 


A. 


B. 


FOR 


FOR 


FOR 


FOR 


FOR 
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HOW TO OPERATE 


The Universal Tester and ‘Trouble Shooter 


VALVE RATING. Connect the “A” battery to the negative (—) and 
Fil. positive (+) posts. Insert the valve to be tested in the tester socket. 
Put switches 2, 3 and 5 to “on” position. Adjust the rheostat to proper 
voltage. Press button on milliammeter and read filament emission.* 


VALVE CIRCUIT TESTS. Remove the vacuum valve from its socket 
in the recciver under test and insert plug. Insert the valve in the tester 
socket. Read filament voltage with switch 2. The rheostat must be out. 
Press the button on the milliammeter to read plate current. 


POWER-PACK OUTPUT TESTS. Connect the output of the power- 
pack to the binding post marked “Elim.” Turn “on” switches 1 and 4 
and press button on the milliammeter. By adjusting the knob marked 
“Load,” voltages at various current loads may be measured. 


BATTERY VOLTAGE TESTS. For voltages up to 300, connect the 
source of voltage to the binding posts marked negative (—) and “B” 300. 
Pull switch 1 and read the voltage. For voltages up to 120 volts, connect 
source of voltage to binding posts marked negative (—) and “B” 120. 
Pull switch 5 and read voltage. For voltages up to 8 volts, connect the 
source of voltage to binding posts marked negative (—) and Fil. posi- 
tive (+). Turn switch 2 to the left and read the voltage. 

OPEN-CIRCUIT TESTS. Place the coil or transformer to be tested 
in series with one side of the.45-volt “B” battery. Turn switches 5 and 
3 “on.” A closed circuit shows a reading on the 120-volt meter; an open 
circuit does not. A good condenser shows a “kick” of the needle of the 
voltmeter; a shorted condenser shows a steady reading of the voltmeter. 
USING MILLIAMMETER SEPARATELY. Connect the positive ter- 
minal of the current source to the “B” 300-volt binding post, and the 
negative (—) terminal to the “B” 120-volt binding post. Turn switch 3 
“on” and press the button on the milliammeter for the current reading. 


NOTES 


Switch 2 is a double-pole, double-throw filament switch which is turned by the operator 


to correct the polarity of the receiver to coincide with the voltmeter. 


For test Nos. 1 and 5, the 45-volt battery must be in the circuit and connected to the 


FIGURE 4: 


binding posts marked ‘45 V” and 45 V- 


C.“ UX-20l-a type valves, at 5 volts filament, should have over 25 milliamperes emission; 


UX-199 type valves, at 3.3 volts, over 6 milliamperes; UX-120 type valves, at 3.3 
volts, over 15 milliamperes; UX-200-a type valves, at 5 volts, over 12 milliamperes; 
UX-171 type valves, at 5 volts, over 50 milliamperes, 


PASTE THIS TABLE ON THE COVER OF YOUR TESTER 


This table contains eomplete, condensed data for the 


operation of the Universal Tester, and should be kept handy for use. 
The ingenious experimenter will find many other uses about the 
laboratory or service shop to which the tester may be adapted. 


HOW TO DRILL THE PANEL OF THE TESTER 
FicurE 5: The exact positions of the instruments and the sizes of 
the holes are clearly indicated in this diagram. The meters are 
equipped with mounting rings that fasten them to the panel by means 
of small screws that come with the meters. No other fastening is 

required for them. 
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Finally—the Perfect 
“A” Eliminator 
For Your Present Set or the Set 
_ you eventually buy 


< st Oe * 


Our 4-volt “A” Eliminator — D 
Fits Into All Radiola Consoles 


silver /N Beauty 
POWER 


Replaces “A” storage battery and charger; has 
full wave “dry” rectification; maintains re- 
quired voltage in uniform, constant flow; oper- 
ates automatically by moving a switch; eco- 
nomical—uses minimum amount of current 
(about 1-10costof using electric iron); has rhe- 
ostat control for additional refinement in volt- 
age and reception; gives maximum power to 
radio tubes and lengthens their life; no acids to 
test or spill. Satisfactory results guaranteed. 


Its principle is simple andcorrect 


The 110 volts Alternating Current is scien- 
tifically reduced with the famous ‘‘Silver 
Beauty transformer coil to deliver the proper 
voltage to an especially developed dry, si ai 
rectifier, which transforms the electricity to 
direct current. This current of exact voltage, 
is then transmitted through a patented spe- 
cial filter which clarifies the current, elimi- 
nating all foreign noises caused by rectifier 
or generator, 


The Silver Beauty “A” Eliminator is endorsed 
by prominent radio engineers—adopted by 
leading distributors and dealers — approved 
by thousands of users. These are sufficient 
reasons for making Silver Beauty your choice. 


39 43 39 


6-volt;2 amp. G- volt; 3 amp. A. volt; Lamp. 
$2 Higher West of Rockies 


Silver Beauty “B-C” UNIT 


Does away with B“ 
and C batteries 

Embodiles every up- 
to-date refinement 
and principle, in- 
suring smooth, 
unfailing recep- 
tion. As beau- 
tiful as it is 
efficient. 


No. 450 
180 Volts—40 
Milli 


Individual adjustment 
to all sets. 


Silver Beauty 
CHARGERS 


Employing an entirely new met- 
hod of rectification. Two models 
—with or without bulbs. 


n See Your Dealer or Jobber 
Triple-A-Specialty Company 
Manufacturers. of the famous Silver Beauty Chargers 
312-316 South Hamilton Ave., Chicago, IIL 
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Radio Parts and Accessories 
~at Astonishing Prices! 


Dealers, set-builders and fans by the hundreds are ordering this 
merchandise of the world’s best-known manufacturers. Its qual- 
ity is the best, and our prices will surprise you. In fact, you have 
a treat in store when you see this 


New 1927-28 Hampton-Wright Free Catalog 
of Radio Parts and Accessories 


Mail This Coupon Today! 


Hampton-Wright, 138 Darmody Bldg., Indianapolis, Ind. 
Dear Sirs: I’m interested in this new catalog of Hampton-Wright radio 
parts and accessories at astonishingly low prices. Send one today to: 


N 5 


PNA eT 


HAMPTON-WRIGHT 


RADIO PARTS AND ACCESSORIES 
DARMODY BUILDING - * INDIANAPOLIS 


Listed by 
Underwriters’ 
Laboratories 


Why 
Erect 
An Aerial ? 


ELECTRAD 


Lamp Socket 
Antenna 


$1.00 


Makes aerials unnecessary and 
in some instances gives better 
results. Consumes no current. 
Positively SAFE. Practical, 
simple and neat. Insert in 
any outlet. Tested at 2500 
volts A.C. 


TELEVOCAL 7 
TUBES Y 
for A. C. Sets 


Electrify your set with the New Televocal 
A. C. 226 and A. C. 227 Tubes. Using 
these tubes, you can operate on A. C 
current without ‘‘A’’ Batterles. Thor 
oughly tested: genuine Televocal 
quality; guaranteed 
Also use Televocal T. C. 112-A and 
P. C. 171-A Power Tubes. Now 
made with oxide-coated filament, 
current consumption is reduced 
„from % to ™% amperes. 


WW 


Televocal Tubes are made in 
all standard types 


Rl 


D r 
~~ 
ARR SN 


— 


TELEVOCAL CORP'N, 
Televocal Building, 
Dept. F-2, 586-12th St. 
West New York, N. J. 
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At your dealer’s or write 
Dept. 60A, 175 Varick Street, 
New York, N. Y. 
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INSIDE OF SHELL OF 
Vacuum TUBE GASE 


THE CONNECTIONS FOR THE 
VALVE TESTER PLUG 


FicurE 6: Insert the leads into their re- 

spective tongues and solder them into 

place. The leads may then be held firmly 

in place by pouring wax into the shell 
around the wires. 


must be taken that the proper ends are 
soldered to their respective prongs. By 
referring to the diagram in Figure 6, 
mistakes in connecting the ends may be 
prevented. 

It will be necessary to install a 45- 
volt B“ battery in the vacant space in 
the carrying case. The positive ter- 
minal of this battery should be con- 
nected to the binding post marked 45 
positive (), and the negative to the 
post marked 45 negative (—). The 
outfit is now complete and ready to 
operate. If the operation chart shown 
in Figure 4 calls for an “A” battery, it 
should be connected to the binding 
posts marked negative (—) and Fil. 
positive (+). The negative post is 
common to both “A” and B“ volt- 
ages. 

The operation of the tester may be 
greatly simplified by cutting out the 
tabulated data of operation shown in 
Figure 4 and pasting it on a card or 
on the lid of the carrying case. In this 
table each switch is designated by a 
number instead of a name, and the 
various operations are described by 
switch numbers. 

Many other uses for the tester will 
occur to the ingenious experimenter; 
these will help to make the completed 
unit a really helpful and worthwhile 
addition to the “service” equipment of 
the radio shop or laboratory. 


FOR ANY OLD RECEIVER— 


The Thordarson power-pack will give 
the convenience of “B” and “C” power 
from the lighting mains, and the pep 
and vigor that come from the UX-210 
valve power stage that it employs. 
Full constructional details for this unit 
will appear in the December number of 
PopULAR RADIO. 
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RACON EXPONENTIAL SOUND CHAMBERS 


Known the World Over for Their Superiority 


Type OB No. 1315 
Air Column 104 inches 
Bell 18” x 24”; depth 13” 


The RACON Process assures 
uniformity; strength; maxi- 
mum quality; minimum 
weight. 


Racon Horns insure qual- 
ity of performance much 
more naturally than that 
obtained by any other 
mode of amplification be- 
cause of the true scien- 
tific principles of design 
and the exclusive mate- 
rial employed. Every 
Racon horn conforms to 
the latest theory of ex- 
ponential design. 


Type OB No. 320 
Air Column 78 inches 
Bell 10” x 20”; Depth 1314” 


For further details address 
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Type AS No. 
200 
Air Column 92 
inches 
Bell 18” x18”; 
Depth 1314” 


RACON Horns are made of impregnated 
cloth under our own patenis No. 1,507,711 
and No. 1,501,032. 


RACON ELECTRIC COMPANY, Inc. 


18-24 Washington Pl. 


exact science, 

so new there i 
still much that is 
incorrect and un- 
scientific in 
resent equipment. 
he results are 
faulty reception 
and complaints. 


To meet this need we have compiled the 
exact facts covering the entire scope of 
radio science and every type of receiver 
into one big, fine, new book. With it you 
can now Be The Man Who Knows! 


RADIO 


DRAKE’S 
CYCLOPEDIA 


Solves the Dealer's 
Service Problems 


If you design, build, repair or service 
radio receivers you need this book. All 
subjects alphabetically arranged, with hun- 
dreds of cross references so you quickly 
find what you want. 1672 headings, 985 
illustrations, 871 pages. Nothing else like 
it. It is the book of radio, just out. 
SEND TODAY. $6.00 postpaid. Also for 
sale at all bookstores. 


Big catalog of useful books sent free 


FREDERICK J. DRAKE & CO. 
Publishers 


1011 8. Michigan Blvd., Chicago 


THE 
“LYNCH 5” 
model 
was built around 


SICKLES COILS 


You can expect to 
duplicate the 
exceptional results 
only with the same 


SICKLES COILS 


These are the same stand- 
ard high quality ac- 
curately calibrated coils 
which have had no supe- 
rior during the past five 
years. Specially designed 
for the 


“LYNCH 5” DECK 


Coil Set No. 28 $4.50 


There are Sickles Diamond-Weave 
Coils for all leading circuits. 


THE F. W. SICKLES CO. 


134 UNION STREET 


SPRINGFIELD 22 MASS. 
No. Coil Prices 
30 Shielded Transformer $2.00 each 
24 Browning-Drake 7.50 set 
18A Roberts Circuit 8.00 set 
25 Aristocrat Circuit 8.00 set 
28 Lynch 5 4.50 set 


New York, N. Y. 
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AMPERITE is the only automatic 
filament control that keeps the 
temperature or voltage of the tube 
filament constant despite varia- 
tions in the “A” battery voltage. 
It guarantees improved tube per- 
formance and increased tube life 
through always operating tubes at 
their p roper filament temperature., 
Simplifies wiring, panel design, 
tube control, tuning. Eliminates 
hand rheostats, Do not confuse 
with fixed filament resistors which 
attempt toimitate AMPERITE but 
are entirely different in principle 
and operation. Insist upon Am- 
ee Price $1.10 mounted (in 

S. A.) For sale by all dealers. 
Write for FREE “Amperite Book” of season's 
best circuits and latest construction data. 

Address Dept. PR11 


-Radiall Company 


50 FRANKLIN ST., NEW YORK 


APERITE 


BEG. WE, PAT. See. 


Ihe" SELF-ADJUSTING” Rhcastat 
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i Bx EXPERTS 


Radio Engineers and 
Technical Editors 
accept Quali-Tone 
as the ulti- 
mate in effecting 
highest efficiency in 
radio reception. 


N Ii Unexeelled for 
Distance - Selec» 
tivity - Tone 


The electrical char- 
acteristics of Quali- 
Tone Loops meet 


being highly en- 
dorsed and specified 
as standard equip- 
ment with 


ter circuits, 


Convince yourself of Quali-Tone’s supe- 
riority by comparing it with any other 
loop made. 


Allow your set to do full justice to itself 
0 by using a Quali-Tone Loop. 


The De luxe $12.50 
The Quali-tone 10.00 


„ JOBBERS write for discounts. 

Send for circulars 
DURO METAL PRODUCTS CO. 
! 2655 N. Kildare Avenue Ghicago 


Aerovox Condensers are 
exclusively specified for the 


Magnaformer 
98 Circuit 


y 4, 41. `- rs j 
PA ERON 


Eternal Life 


We cannot guarantee eternal life, but we 
do guarantee the AEROVOX FILTER 
CONDENSER when properly used to out- 
last all the other equipment used in 
conjunction with it. 


WHY??? 
Because — 

each section of a block is 
individually sealed and impregnated 
against moisture absorption. 

the safety factor used in 
manufacture, testing and rating will per- 
mit indefinite continuous operation at the 
rated working voltage without injury. 


For all eliminators 


EROVOX 


"Built Better™ 
70 Washington St., Brooklyn, N. X. 


mim the demand of & 
present day successe | 
Hy ful loop antenna re- 
Hi celvers—resulting in 
i e Quali - Tone Loops Py 
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Iinderwood & Underwood * 

THE “HIGH PRIEST” OF BROADCASTING 

Roxy, shown seated in the center, is nationally known both as the 

builder of the Roxy Theatre, the “Cathedral of the Moving Pic- 

tures” and as one of the foremost of the broadcasting impresarios 
of the land. Behind Roxy is Frank A. D. Andrea. 


BROADCAST LISTENER 


Comments on radio programs, methods and technique 
—from the point of view of the average fan 


By RAYMOND FRANCIS YATES 


What Competitive Programs 
Are Doing to Radio 


Ir there is one thing that has given to 
broadcasting a healthy blush during the 
past twelve months, it is competition be- 
tween commercial enterprises bidding for 
air popularity. 

Previous to the exploitation of radio, 
the art lacked that competitive feature 
which is so necessary as a stimulant to 
perfection. Sadie Jones, who used to 
soprano to heaven that her family and 
friends might listen at home, had no ob- 
jective in denying other studios of their 
customers; and the parlor baritone, mo- 
tivated by the laudable ambition of nail- 
ing a small-time vaudeville job, was far 
from being the kind of timber needed to 
help broadcasting rise above the levels 
of very ordinary entertainment. True, 
studio managers were dimly conscious of 
a competition with other broadcasters, 
but their ideas of supremacy involved 
nothing more jnspiring than the slip-shod 
presentation of talent which was no bet- 
ter than the average performance at 


church bazaars and Elks’ Carnivals. 


But commercial broadcasting has 
changed the complexion of the entire art. 

Those who pay fancy prices for their 
time on the air, aim, it is evident, to 
make every moment worth the “B” bat- 
tery current, and ham talent is again 
finding it necessary to take up fiddling, 


yodelling, baritoning, piano practice and 
oratory within the privacy of its own 
chambers. 

As an instance of the value of com- 
petitive broadcasting, we point to the 
programs of the Roxy and Capitol The- 
aters in New York. Here two factors, 
somewhat at loggerheads, are struggling 
for air supremacy as a pure matter of 
business. Barrels of glittering mazuma 
are being poured into chain hook-ups 
with ace-high talent, and broadcasting, 
as a whole, has benefited greatly from 
the struggle. 

The opening of Roxy’s “Cathedral of 
the Motion Picture” and the broadcast- 
ing of its 110-piece symphony was im- 
mediately answered at the Capitol by 
the addition of fourteen pieces to its 
already large symphony. The hotels of 
the country, aiming to attract diners by 
their music, are engaged in constant com- 
petition—a competition that, inciden- 
tally, is of more benefit to the radio fans 
than it is to the dining-room receipts. 

There is nothing altruistic in the ef- 
forts of the commercial broadcasters in 
their attempt to engage the attention of 
the radio audience. They are interested 
in results rather than in philanthropy, 
and on a purely competitive basis they 
are making every effort to entertain as 
many listeners as possible. 

It has been this increasing competition 
that has prevented broadcasting from 
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Magnaformer 9-8 , 


Spans the Seas! 


HE world’s most powerful receiver 
has been developed in the Magna- 
former 9-8. Imagine the thrill of 
receiving Tokio, Japan, Sydney and Mel- 3% 
bourne, Australia, of spanning 6000 to 
9000 miles of space! Such loud-speaker 
performance is truly exceptional. Only 
the most highly perfected receiver could 
accomplish it. i 
Add to this thrill of extremely long distance 
loud-speaker reception, the keen enjoyment you 
experience from listening to the Magnaformer’s 
sonorous, true-to-life tone, and you have an enter- 
tainment combination that cannot be equalled. 


ADVANCED ELECTRICAL DESIGN HERALDED BY EXPERTS 


iston. * 17. 
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By its supreme performance in the five vital essentials 
tone quality, distance, selectivity, ease of handling 
and volume—it has well earned and truly deserves its 
title Magnaformer the Great Creator Com- 
mander-in-Chief of the Air,“ the finest radio receiver 
ever designed. 


L. M. Cockaday of “Popular Radio, K. G. Ormiston 
of Radio Doings,” the technical editors of the Citizens 
Radio Call Book and other magazines, come out month 
after month with enthusiastic articles in praise of the 
exceptional performance of the Magnaformer 9-8, you 


can bank on it that this receiver is remarkable and 


When such radio experts as G. M. Best of Radio, unusual. 


ABSOLUTE ELECTRICAL MECHANICAL PRECISION OF MAGNAFORMERS 


The secret of the tremendous power and extraor- 
dinary performance of the Magnaformer 9-8 re- 
ceiver lies in the Magnaformer Long Wave R. F. 
Transformers. These intermediates are strictly a 


Everybody Who Hears It Wants One 


The Magnaformer 9-8 is THE receiver 
everyone would insist upon having if they 


laboratory product, each one being peaked in the 
laboratory to a wave length of EXACTLY 69.73 
kilocycles (4300 meters), and permanently sealed. 
The full and complete wave-band, with 100% of 
its vital, quality-producing, harmonic-carrying 
side-bands, is positively and easily passed through 
all of the Radio Frequency amplifying stages, 
leaving no possibility for distortion. This accounts 


for the exclusive degree of True Tone Quality in the 
Magnaformer 9-8 and its wonderful non-critical selectivity. 


only knew how remarkably it performs. It 
is easy to build. It will give you the greatest satis- 
faction you have ever experienced from any radio 
receiver. Everyone who tunes or hears a Magna- 
former 9-8 wants one immediately. Its praises are 
being sung by set builders everywhere. Read the 
construction articles in Radio, Popular Radio, 
Radio Doings and Call Book; or build it from the 


full-size official construction sheet 26” x 34“, printed 
both sides and full of illustrations. 
Easy Tuning—Powerful Reception urea — Zl 


Stations are easily tuned in or out at will without having to be located by a mi- 


The amplification per stage is nearly double. 
Changes from 9 to 8 or 8 to 9 tubes instantly by means of panel switch. The 


crometer adjustment of the dials. 


use of 9 tubes is necessary only on very distant stations. 


Send Now for Free Illustrated Literature 


Send at once for FREE illustrated story of the Magnaformer 9-8. We will also send you testi- 
monials such as have never before been written about any receiver. 
story of K. G. Ormiston's unique experience with the Magnaformer 9-8; W. D. Scott's challenge 
All this will be mailed to „ou the same day we receive the coupon. 
another set till you hear from us. Send right NOW while you have it in mind. 


19 S. La Salle St., Dept. 48 
CHICAGO, U. S. A. 


and defeat. 


Radiart Laboratories Co. 


We will include the full 


. 
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N 


COUPON 


RADIART LABORATORIES 
19 S. La Salle St., Dept. 48, Chicago 


Dear Sirs: I am interested in the exceptional pefe 
formance of the Magnaformer 9-8 Receiver, so please 
send me the Magnaformer Story, details of Ormiston’s 
unique experience, and Scott’s challenge and defeat. 
Your Name 


Don't build 
CHG oo bs Sek ͤĩ• A 8 Sale ‘ 
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EMLEK 


Readily changeable, white cardboard 
( 1 indicator strips. Supplied for clock- 
wise or counter clock-wise reading. 


No back lash. Fine-tooth gear driven 
by spiral-cut pinion, 

“3 Station Settings spread over 15 
\ inches of space. 

. Heavy brass bracket supports con- 


denser; rigid construction. 


Space provided for call letters. 


Large, easily read figures. 


\ 
\ (7 Round hole for escutcheon plate; no 
\ ( special tools necessary. 


Attractive bronze escutcheon plate. 


Vernier control; Special shaft can- 
not bind in bushing. 


10 Right or left hand control, 


REMLER 
TWIN-ROTOR 
CONDENSER 


nill 


eTA uai, 
n 


12 


1 360° rotation of shaft and reduction drive 


give vernier control. 
2 Proper placing of insulating material mini- 


mizes resistance to radio frequency currents, 

1 Complete insulation of plates from dial and 
dial shaft and provision for grounding dial 
and shaft give absolute freedom from body 
capacity effects. 

4 Plates carefully aligned by hand and sold- 
ered rigidly in position at three points. 

§ Balanced Twin-Rotor construction gives ut- 
most smoothness of operation. 

§ Shape of plates permits attainment of very 
low minimum capacity and wide tuning 
range. 

Write for free folder describing Remler parts 

REMLER Division of 
Gray & Danielson Manufacturing Go. 
260 First St., SAN FRANCISO 
CHICAGO NEW YORK 
Eastern Warehouse, Elkhart, Indiana 


going to the bow-wows. Fortunately, the 
warfare for air supremacy between the 
various high-class studios has but started 
and there is every reason to believe that 
it will become increasingly fierce. Cir- 
culation” on the air is put as important 
as circulation in a publication, and as 
long as soap, silk, and hot-water heater 
manufacturers want to dole out the ma- 
zuma, we know of one little radio lis- 
tener who won't wait up to scare Santa 
Claus. 
* * 


The Joy of a Program With- 
out an Announcer 


SINE 1923 we have—perhaps fool- 
ishly—persisted in the theory that the 
less heard from talky announcers the 
better. i 

Announcers have a habit of projecting 
themselves into the programs in a 
wholly unnecessary and, at times, an- 
noying way. Quite forgetting that they 
are, after all, called upon to perform 
a function that is ordinarily performed 
by an inarticulate scrap of paper, they 
seem to be motivated by the notion that 
the event to follow is being presented 
merely as an excuse for the announce- 
ment and that they are, in the final 
analysis, the salt that leavens the whole 
broadcasting loaf. 

It came somewhat as a pleasant shock 
to find that the Brunswick-Balke-Col- 
lender Company shared this theory with 
us, and that it was stubborn enough to 
try it out on WJZ, where announcers, 
although hand fed with the dainty, inane 
morsels prepared by special writers, are 
permitted to assume the acoustical pro- 
portions of a circus barker. For a solid 
hour of broadcasting the coterie of an- 
nouncers, ordinarily very much in evi- 
dence, were absent. The wonder of it 
was that the program continued, 
smoothly and serenely, unpunctured 
with the verbal excursions of the studio 
literati. This particular program was 
deliciously unique, and besides giving 
Mr. Cross and his cohorts an oppor- 
tunity for a cup of coffee at Childs, it 
proved beyond even a tiny whiff of 
doubt that too much windy announcing 
is very bad. 

* * 


Real Story Telling “On the 
Air“ 

WE have always felt that some day 
somebody would find a way of telling 
stories on the air. Collier’s Weekly was 
doing that very thing and doing it well 
on the Blue Chain every Sunday night. 
Between the reading of the story, the 
appearance of the characters who act 
portions of it, and the judicious use of 
music, Collier’s originated, to our way 
of thinking, a sound device for the 
entertainment of the radio audience 
that has never been matched and prob- 
ably never will be. 
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EXCLUSIVELY SPECIFIED 
FOR THE 


Magnaformer 


< 
8 


J ‘ 5 
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fron e 
F ` st helow x s0 
4 that you can 
ý build this great 
4 receiver right 


away. 

| __FROST-RADIO PARTS 
a FOR THE MAGNAFORMER 
1 No. S-1810 De Luxe 10-ohm Bake- 
f | lite Combination Rheostat and Bat- 
í | tery Switch, gold arrow knob. 
A 1 No. 1824 De Luxe 400-ohm Bakelite 
* Potentiometer, gold arrow knob. 

1 No. 1810 De Luxe 19-ohm Bakelite 

Tt Rheostat, gold arrow knob. 
eS 1 No. 1830 De Luxe 30-ohm Bakelite 


rn) Rheostat, gold arrow knob. 
4 No. 253 Frost Cord Tip Jacks. 


„ HERBERT H. FROST, Ine. 


| t Main Offices and Factory 
LO} ELKHART, IND. 
AS ai P o 
* Chicago Washington, D. C. 
i New York Pittsburgh 
51 Boston New Orleans 
K Philadelphia St. Paul 
| N Los Angeles Buenos Aires 
| 
— N I = 


PopuLaR RADIO 


Atlas and Log 


will give you a iist of all the NEW Broad- 
casting Stations with wavelengths and 
other necessary information 


A Complete Atlas and Station Log 


The “Poputar Rapio International Radio 
Atlas and Los will supply you with full in- 
formation regarding broadcasting stations 
the United States and Canada. 

This most useful and practical Atlas consists 
of 16 pages, size 12“ x 15”, printed on good pa- 
per, from clear type in two colors and contains 
a complete series of double e mape, includ- 
i he World—The United States—Canada 
—North and South America, showing location 
of panes broadcasting, leading commercial 
and governmental! radio stations. 


SPECIAL FREE OFFER 


You may have a copy of the “POPULAR 
Rabto International Radio Atlas and Log free. 
with Popucar RADIO for (8) eight months 


For Only $2.00 


Pin $2.00 in bills to the coupon below. 
If youarea subscriber to Popucar Ranto your 
N subscription will be extended eight months. x 
SPB VEeeseesee Bea susagagnaaagay 


Poputar Rapro, Dept. 42A. 
119 West 57th St., New York City. 


Enclosed is my remittance of $2.00 for which you 
are to enter my subscription (extend my subscrip- 
tion) for (8) eight months for Porul Ax RAnio and 
send FREE a copy of the ‘‘Poputar RaDio Inter- 
national Radio Atlas and A 
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f FERRANTI A. F. 4 
y TRANSFORMERS 
i exclusively specified 
0 for the Magnaformer 
ö 9-8 Circuit 


4 SS 
i | 
i : 
y Ì 
( 6 
l RUE Musical Receptions } 
i usical Receptton- 
9 

NA AW 
) e Ó 

i .. . whether you build or buy your set! i 
| 9 VV 
i ( 

wy That is your ideal, your goal in radio— Audio Frequency Transformer i) 
0 true musical reception! Ferranti audio r 95 TYPE ie Sea PeR i 
7 : ee new and better standard for 1928 in audio 7 
0 frequency transformers will give 5 ʻo quency amplification. Confidently recommended 7 
85 you, for they amplify every note faith - to all who Ass e best in rich tone quality over 0 
7 . ; the entire broadcast range. A 
0 fully, 3 it = Os gre gn Ratio. . 335 to 1 Dimensions 2 x 3" x 334" 0 
7 original. Even the elusive deep bass | Weight. . 1 Ib 14 oz x 
V and quavering treble notes are caught Audio Frequency Transformer h 
0 and rendered exactly as they are — a TYPE AF-4 $8.50 | 0 
A transformer can do no more. Plenty of A Transformer giving exceptionally uniform am- 0 
í h) volume, too, and yet the amplified plification at a moderate price. All types tested to 7 
Ms dis al ich i 1000 n N windings and between wind- 9 
7 sound 1S ways fich, mellow-. ings and ground. WAS 
0 : Ratio.... 3% to 1 Dimensions 214" x 3" x 3348 h) 
0 Whether you build your set from com- Weight ... 1 Ib. 8 oz. x8 
4 Ponent parts or buy N complete, Output Transformer A 
A make sure that Ferranti transformers TYPE OP-1, $10.00 0 
N are included in it. The part that they The finishing touch of the modern radio set. Will 0 
00 5 3 lät purify and improve the tone of your speaker. Pre- 7 
2 Play in quality reception is SO large, SO vents possible accidents from shock andburnouts by 0 

A important, that it is wise to use them eliminating D. C. and high plate voltage at speaker. 6 
if you want results aeg, e ke 31x336 (A 
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A 
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FERRANTI Lid. FERRANTI ELECTRIC Ltd. 
Hollinwood, England 130 West 42nd Street, New York, N.Y. Toronto, Ontario, Canada 


i | FERRANTI Incorporated 
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SUPPLIES 


Detector voltages, 22 to 45, adjustable; 
F. voltages from 50 to A 

A. F. voltages from 90 to 135; 

Power tube voltage 180 fixed. 


AN EXCLUSIVE FEATURE 
Tubes and by-pass condensers are pro- 
tected against excessive and harmful 
voltages. 


Designed for lasting service with liberal 


factors of safety. | 
nn a2 —s <= 

| \ | À -J | all | A À 

A | y \ 1 | \ 

"j ws a — w7 


ENTIRELY NEW 
HEAVY-DUTY 


[f 


\ 


1! 
| 


LIV AA 


AND UNIQUE 
BETTER-B 
A STRICTLY HEAVY-DUTY 

POWER UNIT 

Output rating is 70 mils at 180 volts. 

Uses C. A. UX-280 or Cunningham 

CX-380 Rectron. 

Licensed under patents of Radio Cor- 

poration of America and Associated 

Companies. 

For 110-120 Volts, 

List price with cord, 

$40. Rectifier tube, $ 

Write National Co., Inc., W. A. Ready, 

Pres., Malden, Mass., for new Bulletin, 


NAL-B 


50-60 cycles A. C. 
switch and plug, 


: Type 7180 
A “B” That's Built for Service 


Mechanical 
Model $18.00 
Electrical 
Model $60.00 


(Add 10% west of — 
Rocky Mountains) 


Write for illustrated 
descriptive circular 


Imagine the pleasure of 
tuning your radio without 
having to get up once all 


evening! Turn set “on” 
or “off,” tune, regulate 
volume—from your easy 
chair! Easily attached to 
any single, removable dial 
receiver in a few minutes. 


ALGONQUIN ELECTRIC CO., INC. 
245 Fifth Avenue, New York City 


e 


TRADE MARK REG. U. S. PAT. OFF. 
REMOTE CONTROL RADIO TUNING UNIT 


| 
: 
: 


big catalogue 


Standard parts and equipment 
at money-saving prices, with dis- 
counts that show you a real 
profit. Electrical Phonograph— 
pick-ups—latest kits! New A C 
tubes and transformers—parts 
for any circuit - power audio 
equipment—short-wave supplies 
—they are all in our big new 
1928 Catalogue. Write for it 


today, with discount sheet. 
12-hour shipment guaranteed. 


Sea, grre, 
204 North 10ST. 47527 ST.LOUIS, MO. 


REE 


| of the masters. 


eee 
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Musical Appreciation and 
the Radio 

SINCE the inception of radio we have 
heard. it said again and again by the 
heavy thinkers of the country that such 
widespread distribution of the musical 
classics over the air will eventually 
make of America a nation of music 
lovers hungry for the delicate morsels. 
To our way of think- 
ing, it will do nothing of the kind! Ap- 
preciation of the classics does not, as 
many of our musical educators believe, 
come through mere exposure to them. 


| As a matter of fact, too much exposure 


to them creates boredom even *with 
those sensitive enough to catch the elu- 
sive meanings of the great composers 
and esthetic enough to enjoy fully the 
charm of music well written and played. 

It is not always the intellectual per- 
son that best appreciates the work of 
the grandpas of music. There is the 


Occasional moron, who, while his texture 


may not be so fine as that of the blue- 
bloods, gets just as much solid enjoy- 
ment out of “Coq d'Or“ or the Second 
Rhapsody” as a college professor with 
black ribbon on his specks, or a patron 
of the arts at a Mozart tea. The real 
appreciation of music comes from a 
source more fundamental than educa- 
tion; an individual either likes the 
classics or he does not, and the culti- 


| vated taste for them is apt to be both 


superficial and artificial. Beethoven's 
‘Moonlight Sonata“ might reach the 
soul of an Amazon head-hunter more 
easily than the intellectual who applauds 
with lifted hands at the best recitals. 
After all, the real test of music is in 
the effect it produces in its listeners and 
not in the mere appreciation of the 
technique or execution. And is it not 
true that a knowledge of technique 
often destroys the esthetic effect? Get- 
ting too close to a thing often robs 
one of the illusion necessary for fullest 
enjoyment. 

While the gracious ministrations of 
the engineers of music, in their task of 
exposing over the radio the technique 
of Bach or the melancholia and mor- 
bidity of the Russian masters as ex- 
pressed in their compositions, may ap- 
peal strongly to certain people, we are 
of the opinion that musical education 
on the air is being carried to a point 
where it has become something of a 
bore. It was to be exvected that Walter 
Damrosch’s splendid series of student 
excursions into the ante-chambers of 
the art would start an epidemic of musi- 
cal education and that a considerable 
number of our musical apprentices 
would be suddenly seized with the im- 
pulse to put America wise to the ABC's 
of their trade. 

One cannct tune the set in any more 
without hearing one of the musical 
papas chiseling away at the works of 
one of the masters, performing what is 
to tlem and to all of the fat lady presi- 


——— O O 
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A combination of a beau- 
tiful ship model and a 
loud speaker that is easily 
worth $100. You can 
build it yourself in a few 
spare hours with no other 
tool than a small tack 
hammer. 
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Size: 26 inches high; 12 
inches wide; 27 inches 
long (overall). The La 
Pinta, a reproduction of 
one of the famous Fif- 
teenth Century ships. 


The famous Melody Ship which has met with instant approval everywhere it has been shown 
and played, can now be purchased in knock down form at the startlingly 
low price of $12.50. Thisremarkable speaker combines 


PERFECT TONE- - PLENTY OF VOLUME --NO DISTORTION 


No doubt you have often admired ship models and 
yearned to possess one but could not do so because the price 
was too high. Now it is possible to own a beautiful ship 
model and loudspeaker combined at a small cost. Let the 
WORLD’S LARGEST BUILDERS OF SHIP MODELS 
AND SHIP MODEL LOUD SPEAKERS supply you with 
all the necessary parts, cut to fit and ready to assemble 
from which you can build a beautiful model of the historic 
Mayflower, the Santa Maria or the La Pinta in a few 
hours. To all outward appearances the completed model is 
a beautiful ship model, but upon closer observation a loud 
speaker can be seen cleverly incorporated into the mainsail. 


The loud speaker unit is of the Electro Magnet type. 
Power amplification is not needed to force the low tones 
through. They come through with perfect ease and do 
not interfere with the high notes, giving faithful repro- 
duction at all frequencies. The mainmast, upon which the 
unit is securely fastened, is seated two inches deep in a 
three and a half pound solid wood hull, making it im- 
possible for counter vibrations to affect the perfect repro- 
duction of the Melody Sail. The driving pin is attached 
to our super-vibrating, especially prepared Melody Sail. 
The installation of the Melody Sail does not change the 
appearance of the model in any way. Melody ships come 
In three beautiful models, the Mayflower, the Santa Maria 
and the La Pinta, with parts cut to fit and ready to 
assemble. No tool needed but a small hammer. 

You need not know anything about ship building or 
carpenter work in order to build one of these ships. No 
special knowledge of ship model building is necessary, 
either. We will supply all the parts from the hull down 
to the smallest piece of rigging, all cut to fit and ready to 
assemble. You cannot go wrong. Diagrams and plans 


MINIATURE SHIP MODELS, Inc. 
3818-20-22-24 Baring St., Philadelphia, Pa. 


Canadian Branc! 
Car 
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of parts that are included with each kit tell exactly what 
to do with each part. 

These plans show you step by step just how the model 
is constructed. Everything is made so simple that even a 
small child can build a beautiful model. 

All you need is a small hammer to tap the parts into 
place. Here is a part of the instructions copied word for 
word from the diagram and instruction sheet that goes 
with the kits. “Take part No. 57, place it in front end of 
part No. 56 and tap lightly with a hammer. Next take 
part No. 58 and place it up against No. 57 and tap it 
with a hammer to bring it into place.” 

Easy! Nothing simpler. The instructions are like that 
from beginning to end. Do this and that and before you 
realize it a beautiful ship model has grown before your 
eyes. 

Write for our free beautifully illustrated catalog, which 
contains photographs of all our models, together with 
complete details and price of each. We will send this 
catalog without obligation to you. Fill in the coupon below 
and we will act upon it immediately. 


If, after assembling the model according to our in- 
structions, you do not think it worth many times the 
purchase price, return it to us in good condition and 
we will gladly refund 


. MINIATURE SHIP MODELS, INC., DEPT. W2 
3818-20-22-24 Baring St., Phila., Pa. 
Please send me complete parts, cut to fit and ready to assemble 


for-the Mely e v ala EA for which 
I agree to pay postman $12.50, plus postage. 

PLEASE PRINT NAME AND ADDRESS PLAINLY 
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Automatic Power Control 


Yaxley Mfg. Co. 


Radio Fans 
ror th Exacting Demands 


You can get greater pleasure through your radio 
set with this great convenience. It eliminates fuss- 
ing with your radio when you turn it on or shut 
it off. The Automatic Power Control switches 
on the B eliminator and cuts out the trickle charger 
when you turn on the set. The B eliminator is cut 
out automatically and the trickle charger cut in 
when the set is turned off. Controls both B 
eliminator and trickle charger in combination or 
switches either eliminator or charger separately 
when either is installed alone. Makes your receiver 
a power operated set. 


No. 444—Series Type. With the exclusively 
Yaxley feature that keeps the voltage drop less 
than two-tenths (2-10) volts when used with sets 
having a current draw equivalent to four 199 type 
tubes up to eleven 201 type tubes......... $5.00 


Air- Cooled Switching Rheostat 


An ideal combination for modern radio receivers. Con- 
trols the switching of the set and at the same time per- 
mits building up of filament voltage slowly and hold- 
ing it at exactly the right point for perfect reception. 
Furnished complete with Bakelite knob. 2 to 100 
‚˖;—( velo weve sen 8 each, $1.75 


At your dealers. If he cannot supply 
you, send his name with your order to 


Dept. P, 9 So. Gace St. 


Chicago, III. 


PARVOLT 


| CONDENSERS 


NO RADIO UNIT 
IS ANY BETTER -7 
THAN ITS COIL 4 


The performance of Battery Elimi. 
nators, Audio Trans fort Loud 
Speakers, and all other Ra dio U nits is 
in exact ratio t the efficients f their 
1 115 s the Coil ths E ssu the 
work! 

Nearly all leaders in radio and radio 
arts use Dudlo Coils because they 


* 
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Dudlo UD Corporation 
FORT WAYNE, INDIANA 


in circuits that break down 
ordinary by-pass condens- 
ers. 

You will find that the 
same characteristics of ac- 
curacy, high direct-current 
resistance, and the ability 
to give continuous duty, at 
full rated voltage, make 
them desirable in circuits 
where even a poor con- 
denser might “get by.” 


8 


The Acme Wire Co. 


New Haven, Connecticut 
6131-6 
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dents of Mozart societies throughout the 
country a perfectly laudable effort to 
penetrate the dark recesses of the boob 
American mind with the soft, mellow 
light of musical appreciation—a light 
that heretofore has found its way into 
the skulls of only the few. We have, 
though it at times caused us great pain, 
listened to many of these “educational” 
lectures on musical appreciation, and we 
must confess that this high-sounding 
talk has, for the most part, been prac- 
tically valueless to us. As a matter of 
fact, we do not want to understand 
music too thoroughly from the techni- 
cal point of view, and we resent the at- 
tempts of the connoisseurs to correct 
our delinquency. An understanding of 
music too often brings only disillusion- 
ment. A bootblack in the gallery is 
lifted almost out of his red flannel un- 
dérwear by the Miserere,“ while the 
stiff-shirted critic sits in the orchestra 
listening for musical loose-screws and 
off-color technique. In the one case the 
appeal is to the emotions, in the other 
to the fugitive notion of technical per- 
fection. 


We ask of music anly the power to 
inspire us and, incidentally, we ask of 
those who understand it only to keep 
right on with the work of interpretation, 
et cetera, and to realize that not every- 
body in America is even mildly desir- 
ous of sharing their knowledge. After 
all, there is little definite or tangible 
substance to music, aside from the con- 
crete science associated with its purely 
physical side. When you leave beats, 
wavelengths, harmonics and the rest of 
sound phenomena out of it, you must, 
perforce, launch yourself into the more 
esthetic realm where one man's version 
is just as accurate as another’s. Men- 
delssohn, you know, could have called 
his “Spring Song” “The Sleigh Ride” 
and it would have fitted the music- just 
as well. 

Perhaps we have said too much about . 
this subject. If we have created the 
impression that all musical exposition 
is taboo with us, we wish to correct it. 
We enjoyed every one of Damrosch's 
lectures because they were not so tech- 
nical that they robbed their listeners of 
emotional response to the subjects of 
his discourses. Then, too, his reflections 
on the Wagnerian operas were of such 
a nature that one could absorb them 
without fear of being disillusioned by 
their execution. We never fail to appre- 
ciate the sympathetic sketches of Mil- 
ton Cross. What we object to is the 
persistent effort to make of radio one 
vast institution for musical discussion 
and analyzing. We want to enjoy music, 
we do not want to eat it. And we 
want to enjoy it in our own way, with 
pleasure and relaxation, and without 
the interference of a flock of long hairs 
who would have us listen with fur- 
rowed brows. and eardrums straining 
for the slightest imperfection. 
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NEW! 


the Official 
BROWNING-DRAKE 


Model 6-A 


OMPARE Browning-Drake tone quality with that of any other 
popular receiver now on the market. Your own ears will at once 
appreciate the superiority of Browning-Drake reproduction. 

Model 6-A has six tubes. Single dial illuminated drum control 
simplifies tuning. Conventional Browning-Drake circuit is used incor- 
porating famous Browning-Drake slot-wound R. F. transformer in 
latest and improved form. 

Important parts are completely shielded. Cabinet is beautiful 
two-tone Duco walnut. Length, 27 inches; depth, 15 inches; height, 
11 inches. Price without tubes and batteries, $105. 


BROWNING-DRAKE CORPORATION 
CAMBRIDGE - - - + è M88. 


DEALERS: Write or wire TODAY for further informa- 
tion on the Browning-Drake line of factory-built receivers 
and the Browning-Drake line of parts. 


Two Tube Kit Set 


This new assembly, the two tube Offi- 
cial Browning-Drake, has been designed 
to be used with any good audio trans- 
former system now on the market, such 
as Amertran, Thordarson, etc. The 
combination gives a remarkable tone 
quality and great volume. This two 
tube assembly uses only the detector 
and R. F. tubes. Special type T foun- 
dation unit makes construction easy. 
The official Browning-Drake kit is used. 
Other Browning - Drake ney Reon 
products incorporated in the assembly e 

are the cartridge resistance and the neu- | 4 F Receivers 
tralizer. jess : Kits 


Radio’s Finest 


3-ft. Cone 8 eaker MAGNAPHON 


p ELECTRICAL RECORD REPRODUCER 


=“ 


N 


Price $12.50 


fs. UE AS Will make the old type phonograph 
300k 2a | or any of the small portables perform 
R like the new Electrical Reproducing 


Every live dealer in 


radio sets, parts, acces- $ 

sories, supplies, etc., should have a copy 
of this bargain catalog. You will be 
amazed at the thousands of money-sav- 
ing radio items illustrated and listed in 
this storehouse of everything you could 


possibly need in radio. 
The GUIDE BOOK to Bigger 
RADIO PROFITS FOR YOU 


The book contains all the latest and most 
pular kits—all the famous, nationally 
nown radio parts, accessories and supplies— 

the very newest pee and designs of table 


cabinets and consoles—everything at prices 
that mean bigger profits for you. 


tal 
Short Wave Section n c2t2'°8 


section devoted to a showing of the highest 
grade short wave receiving and transmitting 
apparatus. Also the finest electrical appli- 
ances for use in the home. 

Tie up with a house that 


Dealers carries large, complete stocks, 

Make More that gives you the highest 

M quality an papis that 55 

sures speedy shipments an 

oney @ 100% satisfactory service. 

Our wholesale vest pocket price list and dis- 

count sheet and catalog will be sent to you 

on request. 
BUT WRITE QUICKLY 

SHURE RADIO COMPANY 

339U West Madison Street Chicago, Illinois 


Build It Yourself 


N one short hour or less $ KX 
you can assemble the \ XJ 
finest speaker ou ever 


heard. P. Simplified No. 4 Kit 
Assembly makes experts of complete 
novices; and the finest unit 

and cther parts that can be $ .50 
designed and built assure 

you a speaker of unequaled ~ 


tone quality. Reproduces all 
frequencies within range of 3-Foot Single 
human audibility — the low Cone sS 
notes as well as the high. Wall Type 
Operates perfectly at all voltages; will not 
lock or rattle. 

G. R. P. Unit is only Double Adjustable 4- 
pole, balanced armature unit, Same unit fur- 
nished with both kits. 


Ask Your Dealer 


for genuine G. R. P. Kit—either No. 3 or No. 4. 
Refuse substitutes; if your dealer will not get them 
for you, we will supply you direct f.o.b. N. Y. C., 
on receipt of price, 

Write for “How to Build ? Practical 3-Foot Speak- 
ers.“ by C. Denton; price 50c.; for a limited time 
sent for 10c.; coin or stamps. Write for your 


copy today. 
Penn Radio Sales Co. Stirs 
104—5th Avenue Suite 2757 New York City 


Machines costing from $350 to $1,000. 


The richness and tone range of the 
reproduction obtained by means of 
the MAGNAPHON will prove really 
amazing. 

The deep bass notes, the drum 


beats, the very high notes, will all 
issue forth with a life-like mellow- 
ness and brilliance. 


TWO PATENTED FEATURES 
1. A peep-hole in the back of the in- 
strument, making the position of 
the armature visible. 
2. Adjustment screws with which the 
armature can be recentered if 
necessary. 


_ EASILY INSTALLED 
No adjustments—No removal of old sound 
box or fishing for correct Tyne is neces- 
sary. Just place the MAGNAPHON along- 
side the tone arm and insert the plug 
into the detector socket. 


FROM YOUR DEALER OR US 
If your dealer cannot supply you and 
will not get it for you, we will shi ou 
direct on receipt of money order for 51 50. 


Tectron Radio Corporation 
1270 Broadway New Vork 
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BOTTOM 


PRICES 


ON EVERYTHING IN 


RADIO 


Only the newest and latest 
(1927-1928) radio goods; 
no obsolete products; no 
“seconds” or sub-stand- 
ards. All goods of tested 
and proved quality and 
established reputation — 
absolutely guaranteed. 


Get this Wonderful 
NEW 
PRICE GUIDE 


Compare its money-saving 
values. Test our Minute- 
Man” shipping service 
with a trial Rush order. 
Write now for your copy of 
Harry Alter’s new “Radio 
Book.“ 


Ghe Harry Alter Co. 


1749 Michigan Ave. CHICAGO 


MAIL THIS COUPON 


The Harry Alter Co. 
1749 Michigan Ave., Chicago 


Send at once a copy of your November price guide. 


The Hammarlund Hi-Q 
“Six” 
(Continued from page 317) 


shields in the grooves in the corner posts 
and in the partition posts. 

The last job is to attach the two 
rocker arms to the cam operating assem- 
blies, R7 and R8, so that they engage 
properly with the two cams on the drum 
dial, F. 

This completes the construction and 
wiring work, and the receiver is ready 
for operation. 


How to Install and Operate the 
Receiver 


Place the receiver in the cabinet 
chosen for it and connect the Vaxley 
cable, Q, to the A,“ B' and C“ bat- 
teries as shown in Figure 4. Then 
connect the cable to the plug, Q, first 
being sure that the battery switch, K, 
is turned in the “off” position, and the 
rheostat, J, is rotated all the way in a 
counter-clockwise direction. 

The antenna and the reproducer 
should now be connected to their proper 
binding posts. 

Insert five UX-20l-a type valves in 
sockets N1, N2, N3, N4 and NS, and in- 
sert a UX-112 type vacuum valve in 
socket N6. Next fasten the tops of 
the shields. 

All tuning is accomplished by means 
of the double drum dial. Turn “on” 
the battery switch, K, and advance the 
rheostat, J, all the way, Then rotate 
the two knurled discs simultaneously 
at approximately equal settings until a 
station is tuned in, when the volume 
may be readjusted with the rheostat to 
a suitable value. A more careful set- 
ting of each of the drums may then 
be made. 

During a series of tests in the heart 


of New York City all local stations 


were easily tuned in with realistic tone 
quality and without interference or 
background noises. In one evening, be- 
tween the hours of 9:00 and 11:00 


P.M., twenty-four stations were re- | 


ceived through the locals. In broad 
daylight, signals from Schenectady and 
Philadelphia were tuned in on the 
loudspeaker at will. 

The set will not squeal or howl and 
will not radiate or interfere with neigh- 
bors’ reception. It may be mounted 
in a beautiful cabinet that will fit in 
with the best furniture in the home. 

Once installed, the set will need no 
future tinkering or adjustment. 

For experimenters who require addi- 
tional details of theory, construction, 
and operation, as well as a full-size pic- 
ture diagram, a 48-page manual may be 
secured from the manufacturers. 

The set is recommended to the dis- 
criminating radio fan for all-round 
operation, and once installed should 
give full satisfaction indefinitely. 
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90 Volt Power 


Unit :: $12.75 
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Hums, line noises, etc., positively impos- 
sible with this new advanced unit. Plug 
in and forget. Non-acid and noiseless. All 
detector and intermediate voltages plainly 
marked. Simpler to hook up than dry 
cells. Operates any type set 1 to 12 tubes. 
Greater volume and clearness guaramteed. 
If not thoroughly satisfied, return after 
using 30 days for complete refund. Guar- 
anteed further 2 years. For 110-120 volts 
AC 25 to 60-cycle current. 90 volts, $12.75; 
11214, $15.25; 135, $17.50; 15734, $19.50; 
180, $24.00; 20214, $26.00. 

Also built for DC current, 110 and 32 
volts, at only $3.00 additional, any size 
above. Ample stocks—same day shipments. 
Simply say—ship C.O.D. or write for my 
interesting literature, testimonials, etc. 


B. HAWLEY SMITH 


340 Washington Ave., Danbury, Conn., U. S. A. 
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Chooses TOBE CONDENSERS 

| for the Samson Power Amplifiers 


The unfaltering, true and powerful 
quality of this fne Radio instrument 
matches the unfaltering strength of TOBE 
Condensers and we have not been able to 
find any kind of a Delilah that will break 
down TOBE strength. 

Just the same, when the orchestra plays 
Samson and Delilah, the haunting reality 
of it will ring truly and clearly on the 
Samson Power Amplifier, and the TOBE’S 
will insure its being just as good next 
year as now. Used also in the Samson 
5 855 for the official Hammarlund Roberts 

i-Q. 

TOBE-SAMSON B BLOCK No. 


713 
using one 171 Power Tube 
TOBRE-SAMSON B BLOCK No, 718 
using two 171 Power Tubes in Push Pull 
TOBE-SAMSON B BLOCK No, 210 
using two 210 Power Tubes in Push Pull 
TOBE-HAMMARLUND-ROBERTS 
OFFICIAL B-BLOCK for Hi-Q Set 
Write for TOBE Power Pamphlet with de- 
scriptions of Power Circuits and prices of 
TOBE B BLOCKS 


Tobe Deutschmann Co. 


Cambridge Mass. 
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New S-M 


Transformers 


Two new SM audio transform 
ers are now available, designed 
especially for Mr. Cockadays LC- 
28 Unipac audio amplifier. Type 
240, 3:1 ratio audio provides prac- 
tically the same characteristics as the famous SM 220, the 
largest selling high grade audio transformer, except for 
slightly less accentuation of notes below 80 to 100 cycles. 
Type 241 output protects speaker windings and boosts low 


The 
LC-28 
Audio 
Amplifier 


FOR the preferred audio frequency amplifer and power supply 

unit for the new LC-28 receiver, Laurence M. Cockaday called 
upon SM engineers to have an amplifier designed to his exact 
specifications. The LC-28 Unipac is Mr. Cockaday's own selec- 
tion—the ideal low frequency amplifier for the LC-28 receiver; and 
the two together provide a perfectly coordinated tone and power 
combination. 


The LC-28 Unipac is a two-stage light socket operated power 
amplifier using one CX-326 A. C. tube in the first stage, and a 
CX-310 super power amplifier in the second stage. A combination of 
the new, specially developed, M 240 audio and 241 output trans- 
formers gives perfect tone and uniform amplification to all fre- 
quencies from below 100 to above 5000 cycles. The CX-310 tube, 
with a full 425 volts on its plate, results in beautiful rounded tone 
with ample volume, while the power supply, furnishing all ABC 
power to the Unipac amplifier, also supplies B potential to the LC-28 receiver at 45 and 
90 volts, with automatic glow tube voltage regulation. 


Like all other SM Unipacs (push-pull 171 or 210 types) the LC-28 is housed in a 
beautiful brown crystal finished steel case which protects all parts and safely encloses all 
tubes and high voltages—for over 475 volts is delivered by the full wave rectifier using 
two CX-316B or CX-381 tubes. 


Though especially designed for Mr. Cockaday's new set, the LC-28 Unipac will 
operate as an entire two-stage power audio amplifier and B power supply with any re- 
ceiver at all. Used to replace the entire audio system of older receivers, it will also 
eliminate all B batteries and provide a quality of reproduction which is a positive revela- 
tion in tonal beauty. 

The LC-28 Unipac may be procured from any good dealer as a kit ready to assemble, 
priced at $81.25, or individual parts may be procured if desired. 


note reproduction. Used together, a pair of 240’s and a 1 SM Super power transformer $18.00 4 Frost 253 tip jacks......... 60 
241 provide an ideal audio amplifier in small space, at low 1SM 331 Unichoke......... 8.00 1 Van Doorn chassis and cabine 8.00 
0 hah CC = 2 SM 240 audio transformers. 12.00 3 Eby binding posts. — 45 
conditions to keep heterodyne squeals and noise at a mini- 1 SM 241 output transformer. 5.00 20 Ft. Kellog hook-up wire .20 
mum. Due to their small size, these transformers will fit 1 Tobe 662 Condenser bank... 18.00 2 Frost FT-64 resistors....... 1.00 
in almost any of the older receivers, and once installed, will 55M 511 tube sockets. 2.30 1 Frost F-1000 resistor....... 50 
work wonders in tone quality improvement. Size 37/16 1 Ward-Leonard 651 resistor kit 7.00 Total....... $81.25 


inches high, 214 inches wide, 25 inches deep, weight 2 
Ibs. 4 oz. each. Price, 240 audio, $6.00; 241 output, $5.00. 
SM audio transformers hold the record again this 
season—for largest sales in their class—and again for 
specification for more circuits than any other types! 


SILVER-MARSHALL, Inc. 
844 West Jackson Blvd. Chicago, U. S. A. 


If you want all data on the LC-28 Unipac, the new transformers, 
and the Light Socket Improved Shielded Six, just drop the coupon 
below with 10c to cover mailing in an envelope, and we'll send it all 
to you. 


SILVER-MARSHALL, INC. 
844 West Jackson Blvd., Chicago. 


pP" am e nennen ee sain | 


Please send me all data on the Unipacs, Improved Shielded Six 
new transformers, ABC power units, etc. Enclosed is 10c to 
cover postage. 


The A. C. Improved Shielded Six is ready—a completely light socket operated battery- 


less set using the new A. C. tubes. It's illustrated above, with its complete dry ABC 
power unit—less than 7 inches square. 
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Again Wins the 


“CORWICO” 
RADIO WIRES 


“Best from the 
Ground Up” 


Antenna Wire 
(Solid Stranded 
and Braided) 
Complete Aerial 


SSS ERER 


oe N RR 


— 


its 
Magnet Wire 
Battery Cable 
Bus Bar Wire 
Hook-up Wire 
Lead-in Wire 
Annunciator Wire 
Loop Aerial Wire 
Litz Wire 


Flexible Wire 


IMMEDIATE DELIVERY ON 
LC-28 UNIPAC 
Laboratory Super 
Silver Shielded Six 


Send your order to us—immediate shipment n all 
parts for the LC-28 Unipae the amplifier nd power 
supply described in this issue of Popular Radio 
The Unipacs are recognized as the finest for pure un- 
distorted power output—supplying all A, B and C 
power to the audio amplifier and 45 and 90 volt B 
voltages to the receiver as well Complete parts for 
the L@-28 Unipac $81.25 We can supply all other 
standard S-M Unipacs from stock, at regular prices. 

Immediate delivery can be made on the famous Im- 
proved Laboratory Recelver—the eight tube receiver 


which is taking the country by storm—the most selec- 
tive, sensitive and powerful set you can bulld. Com- 
plete parts—tested, matched and guaranteeddI—$89. 45. 
If two Individual stage shields are desired add $4.00 
for both shields. 


We can also supply immediately, complete kits on the 
famous Shielded Six—the receiver universally acknowl- 
cdged for its purity of tone and distance getting ability. 
Can be built either for complete light socket operation 
or for battery or eliminator operation. The 630 
Shielded Six kit for battery or eliminator operation 18 
$95.00—for complete AC operation $99.00. Complete 
parts for the 652A, ABC power supply for the light 
sochet operated Shielded Six $36.50 or completely 
wired (less tubes) $40.50. 


Complete literature avallable—send for it and let us 
save you money on all standard apparatus. 


SETBUILDERS SUPPLY COMPANY 
514 South Peoria Street Chicago, U. S. A. 


Mr. John Harrison Hartley 
Using Corwico Radio Wire 


World’s International 
Set-Building Championship 


BRAIDITE 


HOOK-UP WIRE 


“The Braid Slides Back’ 


Braidite is the neatest, fastest and easiest working 
hook-up wire made. 
not necessary to strip back the insulation. 
push it back, and after soldering the insulation 
slides right back into place, leaving no exposed 
sections of bare wire. 
manently after bending, and you cannot scorch or 
turn it with a soldering iron. 
For Best Results Use Corwico Radio Wires 
Sold by All Dealers 


CORNISH WIRE COMPANY 
30 Church St., New York 
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In making a connection it is 
Simply 


Braidite holds its shape per- 
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Your Neighbors Will Pay You 


75 weer for lour Spare Jime 


You can easily sell them your spare hours for $3 each by 
serving as radio doctor,” building them sets, selling 
them supplies at less than retail. A membership in the 
Association shows you how to cash in on Radio now 
and trains you for the $3,000 to $10,000 openings await- 
ing qualified men The Association starts you in busi- 
ness if you wis! Investigate all it has done for others, 
all it can di I { MEMBERSHIP NEED NOT 
COST YOU 


A f ENT 
Earn $500 in Spare Hours 


Our members are making big money with Radio. Wer- 
ner Eichler, N. I earns $50 a week—Lyle Follick, 
Mich., has earned $500—F. J. Buckley, Mo.—makes as 
much as he receives from employer—all In spare time. 
Our members are starting radio stores, getting better 
5 increasing their salarles, earning money spare 
time. 


ACT NOW. nn. 


Limited number of these memberships now available. 
They need not- should not—cost you f cent. To secure 
one, Write today for detalls and our book, Tour Op- 
portunity in the Radio Industry” that will open your 


eyes, 
ee ee 


4 Radio Association of 
Dept. PR-II, 4513 Ravenswood Ave., Chicago | 


Send me your book and details of your Special l 
Membership Plan. 
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The Autobiographies of 


Valves 
(Continued from page 344) 


The amplifier valve is also tested 
under heavy loads with a large signal 
voltage, usually at 60 cycles frequency. 
This signal is applied to the grid of the 
tube and the change of plate current 
is obtained from the secondary of a 
transformer through the primary of 
which the valve’s plate current is passed. 
This secondary current is passed through 
a thermocouple, the voltage of which 
is read on a hot-wire microammeter. 
The formula in terms of the valve 
factor will be as follows: 


Mu et 


Iac . ̃ ͤ—— A 


(R. + Rx)? XA 


Where I.. = AC plate current in amperes 
Ri = internal resistance of the valve 


in ohms 

R: = external circuit resistance in 
ohms 

x = external circuit reactance in 
ohms 


Mu= voltage amplification factor 
ex = alternating e.m.f. applied to 
the grid in volts 


Other factors, such as a spilling of 
electrons around the end of the grid, 
may enter at heavy loads in poorly de- 
signed valves which have, perhaps, a 
high mutual conductance, to change the 
heavy-load amplification power of the 
valve. However, mutual conductance 
will usually give an indication of what 
may be expected of a vacuum valve as 
an amplifier under certain conditions, 
assuming other factors to be right. As 
mu stays about the same and as the 
Impedance drops rapidly when the volt- 
age of the plate and grid system is in- 
creased, it may readily be seen that this 
ratio and consequently the amplifica- 
tion of the valve increases rapidly with 
Increased plate and grid voltages. 


The fact that a valve has a high am- 
plification factor does not necessarily 
mean that the tube will be a good am- 
plifier. This may be seen if the im- 
pedance is increased as fast or faster 
than the amplification constant. In 
fact, the mutual conductance usually 
falls off at a given voltage in high 
mu” valves. This occurs because a 
high amplification constant is usually 
obtained by increasing the grid wire 
size or turns per inch, in this way in- 
creasing the output impedance at a 
given plate-grid voltage as much as or 
more than mu was increased. Valves 
of this type are useful where voltage 
amplification is desirable, as in resis- 
tance-coupled amplifiers. 


However, for general use, the ten- 
dency of modern power amplifier 
vacuum valve design is towards a lower 
amplification constant and output im- 
pedance and a consequent higher mutual 
conductance. The UX-120 valve has 
an amplification constant of 3.0 instead 
of 7.0, as is the case with the regular 
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2OWERIZER 


Cle- one 
Sockets 


Spring Supported 
ock Absorbing 
the world over by set builders 

’ who know and want the best. 

Stop tube noises. Anti-microphonic. 
The greatest contribution to the non- 
noisy operation of the set. 

Tube floats on finely tempered 
springs. One-piece terminal to tube con- 
nection. Knurled nuts for binding post 
connections or handy lugs for soldering. 

The choice for practically every prominent cir- 


cuit for several years. Among the most recent 
hook-ups for which it has been specified are: 


former 9-8, L. C.-28, Camfield 
Super-Selective 9, Lynch Suppressor 
Circuit, H. F. L. Nine-in-Line, World’s 
d Super 10, Strobodyne 8, Melo 
Heald Fourteen, St. James Super, Two- 


oe 0 Soe. Do ee Do Eos 0s e 


uamatic. 
At all Radio Jobbers and Dealers Model for Atwater Kent and other 
Made by standard see $60 
Benjamin Electric Mfg. Co. Radiola 20 model without tubes, $59 
120-128 S. Sangamon St., Chicago 
247 W. 17th St. 448 Bryant Se. 
New York San Francisco 
Manufactured in Canada by the Benjamin Electric M AKES O R SET AN 
Mfg. Co. of Canada, Ltd., Toronto, Ontario l ` i | 
Dee. See 2 


Corbett Cabinets A. C. ELECTRIC 


That Add to the Coziness of Any Home 5 wi th the newes i 
A. C. Radiotrons which 
require no batteries ! 
Cymbals crash ... the great bass booms ... the | 


baritone sax sighs and moans... dance music 
with jungle deep intonations . . . music such as | 


Model C'“ Walnut Only 


The ultimate in elaborate and attractive radio 


4 = ee ie I ° t 
e “Chests being” de- you've never heard from your radio before 
V With the Powerizer, all those elusive low notes 

. 2 il e 2 
screws, are used on any Exposed “surlace, "rhe are captured - and reproduced with a rich 
id i e top ral 
eng 3 Fancy folding top stay and mellowness. 
piano hinge are applied. Equip your set with a Powerizer and the fin- 
PRICE ene est tone quality in Radio is yours — for there 
ae Nee Only is installed in your set the same system of A. C. 
i in. 1 i e 2 ° — 2 
Sies deep „deep Weight ais" Radiotron electrification that is used in the 
7 15.0 18.50 25 1000 finest $500 and $800 A. C. Receivers. 
7x26 20.50 22°00 34 1:20 Write for literature explaining details “How 
0. 24.00 40 1.40 to make your set a modern A.C. Electric”. 
LC-28 CABINETS RADIO RECEPTOR Co., Inc. 
Mahogany $18.00 Walnut $18.00 106 Seventh Avenue - New York 
k ready for shipment 
5 lolder LICENSED BY RADIO CORPORATION OF AMERICA and Associated Companies 
Corbett Cabinet Manufacturing Company 


ST. MARYS, PENN. 


E 
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First in the Field : 
Sere] S.HAMMER RADIO CO. l 
Cockaday Kits ° 9 Brooklyn, New York 

Cockaday Sets Now Made Easier to Build by Our New Ready- to- Wire Plan 


5O%, of Your Time, Work and Worry SAVED! 


All you need dois to connect bus-bar according to diagram, solder and your set is finished. 

These Kitsare sent to you completely mounted, and assembled on a Veneered Mahoginy 
baseboard and genuine bakelite panel, drilled and engraved. Genuine parts used as listed be- 
low; exactly as used in Mr. Cockaday’s Laboratory Model. COMPA OUR OFFER! 


NEW! COCKADAY LC-28 RECEIVER 


4 Hammarlund Mid-Line Variable Con- 2 Carter Imp. Plugs and Tip Jacks, marked 
densers, .000275 mfd. @ 35.1 : “antepna’’ and ground.“ respectively, 
l Hammarlund Double Drum Dial . 0 with [Insulating washers for antenna 
1 Set of | Preeision Radio Frequency jack. Complete set 
Transformers, 12.! Benjamin = Vibrationless Sockets G 7 


4 
1 Lynch Single Resistance Mountings 

1 Lynch Suppressor, 5 

l Lynch Suppressor, 600 ohms............ 
1 

2 


Lynch Suppressor, 700 ohms 

Durham Metallized Resistor, 6 meg 

Tait Brackets 
1 Aerovox e Condenser, . 00025 mfd. ; 1 Alcoa Aluminum Chassis 7 
i Aerovox Moulded Condenser, .00075 mfd. 4 Sets Special Aluminum Box Shields for 

eas we Combination Switch and Kheostat, LC-28 @ $2.00 8 
ohms. Jo. 906-K . 1 Aluminum Panel, 
1%” Extension Shaft 


READY-TO-WIRE KIT, PRICE 590. EK 


POWER PACK—AUDIO AMPLIFIER 
and LC-28 UNIPAC 


to operate in conjunction with the LC-28 Receiver—in Stock !! 


coms, Magnaformer iN STOCK 


NEW! HAMMARLUND ROBERTS HI-Q SIX 


Our New 1928 Catalog Is Now Ready. Send For It NOW! 


ARTE 


New 
“IMP” Power Switches 


(for 110 Volt Circuit) 


THE PANEL 
FOR YOUR 


“LYNCH FIVE” 


New “IMP” 


Automatic 
Power Switch 


Replaces relay. 
2 Controls : 
Here is an all-metal panel so care- F * 


fully worked out that it will take al- 
most any make of coil or condenser 
without the necessity of drilling 


additional holes. The panel itself is 
finished in a handsome brown crys- 
talling lacquer and comes packed 
with Glodials, rheostat and brackets 
for mounting the sub- panel. 


New IMP“ 


Power Switch 


Known as the W. R. C. Universal | New snap switch 
Panel, it is truly universal in every construction for 6 
volt flament or 
sense. Actually nearly every make 110 volt circuit. 
of instrument has been tried and Selen 8 
found to fit properly in the insulated Hamé ca 
holes, and the experimenter will find 
an endless variety of combinations 
possible through its use. The W. R. 
C. Universal Panel is eminently 
adapted to the ſamous Lynch Five. 


The WIRELESS RADIO Corp. 


41 VARICK AVE. 
BROOKLYN, N. Y. U. S. A. nense 


Any dealer can supply 


In Canada: Carter Radio Co., Ltd., Toronto 


Offices in principal cities 
of the world 


Carter Radio | Co. 


CHIC AG 
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UX-199 valve. 
much lower. 

Because of this fact and because of 
the greater electron emission from the 
larger filament to supply a greater 
plate current, and furthermore because 
this valve has a high negative grid 
bias, it gives great power amplifica- 
tion. It is superiori to the UX-199 
valve for operating a cone or horn re- 
producer, when used with 135 volts on 
the plate and 22.5 volts (negative C“ 
battery) on the grid. The lower im- 
pedance and high negative grid bias 
both make for distortionless amplifica- 
tion; the latter prevents the grid from 
drawing current and loading up the 
input circuit on loud signals with con- 
sequent high grid swings. 

The UX-171 and the UX-112 valves 
are characterized by a still lower output 
impedance, a still higher positive plate 
voltage (180) and a stil: higher negative 
grid bias (—40!%). Not only will a 
UX-171 type valve give a much greater 
improvement in quality, when amplify- 
ing strong signals, without overswinging 
the grid bias, but also a greater volume. 
Thus, contrary to popular opinion, there 
is a greater change in plate current for 
given change in grid voltage on a 
UX-171 type valve having a mu of 3 
than on a valve such as the UX-240 
having a mu of 30. 


For example, an amplifier using two 
UX-171 type valves and proper low- 
frequency transformers together with an. 
output condenser and choke across a 
cone reproducer, such as the Radiola 
Model 100, gives a volume and quality 
of reception that is a revelation to the 
listener. The filaments may be mm 
directly from the AC mains (through a 
transformer with center tap) and the 
“B” and C“ voltages may be obtained 
from a power- pack, thus making the 
amplifier completely AC operated. 


The UX-210 type valve has more 
power than the UX-120 and UX-171 
type valves and its filament will stand 
a higher positive ion velocity bombard- 
ment without losing its film of thorium 
before the end of its normal life. This 
fact makes it possible to employ a 
higher plate voltage, such as 400 volts 
(without too great a plate current). 
with this valve, and to obtain a still 
better quality. The large amount of 
emission available in this tube permits 
distortionless amplification at extreme 
volumes. 


For this reason such reproducers as 
the Rice-Kellogg, as exemplified in the 
Radiola 104, employ a valve of this 
type—which, by the way. may be 
lighted from the lighting circuit, thus 
conveniently supplying the greater fila- 
ment energy needed. A B“ power- 
pack may be used to supply the plate 
current. 


Plate current is dependent upon im- 
pedance and not, as is often thought, 


The impedance is also 
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TRADE MARK 


Audio Unit Guarantees 
Natural Reproduction 


FIN ER radio reproduction than you 


e A have ever before experienced 


Transformer. Type R- 


All those finer over-tones retained in 
their true and natural value, without 
muffle or distortion. 


Smooth, flawless amplification . . not 
a distorted note anywhere over the en- 
tire musical range . . here is just what 
radio manufacturers and the public 
have been hoping to see developed! 


All this is GUARANTEED by the 
D of n sare 
nits 


Price. . . 6.00 Type 
R-310, for 1 
Price 


„ „ „ „ eee ease 


These points of superiority have placed 
All-American in a position of 
leadership since 1919...have made 
ALL-AMERICAN’S the largest 


selling transformers in the world. 


ALL-AMERICAN Audio Units as 
shown here are the final refinement in 
radio manufacture. Any dealer, dis- 
tributor or manufacturer will find it 
worthwhile to get the latest illustrated 
descriptive booklets—mailed free on 
request, 


ALL-AMERICAN RADIO (CORPORATION 


Audio Transfor 
5 4211 Belmont Avenue 


Type R-15, 5 to I Ratio, $4.50 .. 
Type R-13, 10 to I Ratio. $4.50 Chicago, III. 
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ODERN 


Type M Transformers 


Regardless of how perfectly your set may 
be working, there is still finer reception 
in store for you. The performance of Mod- 
ern Type M Transformers represents such 
an advance in audio amplification that they 
represent a new standard by which trans- 
formers may be judged. They combine high 
inductance, large core and wire sizes and 
perfectly proportioned windings. Impedances 
have been carcfully matched to the units with 
which they must work. 


The result is an almost flat performance 
curve with full response at 30 cycles and 
all over amplified high notes fully eliminated. 


Satisfactory performance of Type M 
Transformers is guaranteed. Prices ist 
and 2nd Stage, $8.50 each; Output $8.00; 
Pusb Pull, $10.00 each. 


Mail coupon below for blueprint 
folder showing Type M audio 
amplifying circuits. 


Se z -ye 
2 t> 
* z 


MODERN 


“B” Compact 


A Raytheon “B” power unit that has 
been proven dependable and is guaranteed. 
Price $26.50 without tube. Sent by mail, 
postpaid, if your dealer cannot supply you. 


The Modern Electric Mfg. Co. 


Toledo, Ohio 


Modern Elec. Mfg. Co., Toledo, Ohio 


Please send prints of Type M audio cir- 
I enclose 2c stamp. 


cuits, 


upon electron emission. It is, there- 
fore, affected by those factors which 
affect impedance. Of course, the end 
of the life-of a valve is usually de- 
termined by the limitation of the plate 
current by emission. 

Another constant that affects the op- 
eration of vacuum valves in high-fre- 
quency amplifiers is the inter-electrode 
electrostatic capacity—that property 
which causes the signal to be passed 
directly through the valve, in this way 
partially short-circuiting it and weaken- 
ing the signal. This is done by induc- 
tion of current directly from filament 
to plate without control by the grid. 
As is well known, such an undesired 
feed-back voltage may cause the valve 
to set up oscillations which destroy its 
ability as an amplifier. 

Many other factors, such as inter- 
electrode leakage and detector action, 
are too numerous or too complicated to 
discuss at length in this article. How- 
ever, when a valve is tested for de- 
tector action sensitivity, one valve may 
sound louder than another on a strong 
signal, while on a weak signal the con- 
dition may be reversed. 

A valve such as the UX-200-a type 
containing cæsium vapor that has atoms 
with electrons revolving much farther 
from the nucleus than is the case with 
the inert gas sometimes used in de- 
tector valves, is much more sensitive 
than one having inert gas. 

The average grid-leak and condenser 
method of detection is obtained by ad- 
justing the value of the leak resistance 
to give a proper range of grid potential. 
It has been shown by L. P. Smith, of 
the Research Laboratory, General Elec- 
tric Company, that there are three main 
sources of distortion (1 and 2 result 
from the grid curvature characteristic): 
(1) frequency distortion due to har- 
monics; (2) amplitude distortion due 
to the fact that the rectified grid cur- 
rent varies as the square of the input 
voltage; (3) distortion due to the grid- 
leak and condenser. 

There has also been developed the 
voltage regulator type of valve such as 
the UX-874, containing rare gases, care- 
fully purified, and an alkali metal to 
furnish “starting” electrons. These 
valves will regulate and hold an almost 
constant voltage across their terminals 
over a wide range of current through 
them. Thus, the UX-874 will hold 90 
volts at from 10 to 50 milliamperes 
load. They regulate by change in glow 
area. 

There has not been space to mention 
all of the known and commonly used 
vacuum valve characteristics, or to dis- 
cuss any one of them thoroughly. How- 
ever, the data given above in brief form 
may serve to point out how many things 
must be taken into consideration, not 
only in the manufacture and testing of 
reliable vacuum valves, but also in 
their proper and most efficient use. 
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The final improvement 


to be made in your set, 


FREE 
Simplified 
BLUE 
PRINTS 


You can have your choice of any one set of 
Poputar Rapio Simplified Blueprints with 
your new or renewal subscription for Por- 
ULAR RaDio, accompanied by remittance 
of $3.00. These Blueprints will make it 
possible for you to build a tested and ap- 
roved set. You, as a reader of POPULAR 
10, know the many entertaining, inter- 
esting and instructive articles that are pub- 
lished each month. We promise that 
throughout the coming months POPULAR 
Rapio will hold more and more of interest 
for Radio Fans. 


Ease, Economy and Accuracy 
in Construction 


Simplified Blueprints make it possible 
for anyone, without previous knowl- 
edge of radio, to construct a highly 
efficient radio receiver. These Blue- 
prints consist of 3 diagrams as follows: 


Panel Pattern 


This Blueprint is the EXACT size of 
the actual set. So accurate that you 
need merely lay it on your panel and 
drill as indicated. No scaling or meas- 
uring to do, no danger of ruining the 
panel through faulty calculation. 


Instrument Layout 


Here again you have an actual size 
print of each instrument and binding 
poet and its exact location both on the 
panel and within the cabinet. 


Wiring Diagram 


The unusual feature of this Blueprint is 
that it is an actual size picture diagram 
of the finished set. Each instrument 
and other parts appear in exact size 
and the wires are so clearly traced 
from one contact to another that you 
can connect all terminals accurately 
without even knowing how to read a 
hook-up diagram. 


Set No. 18—‘The Improved Raytheon 
Power-Pack’’ (as described in the May, 
1926, issue of Poputar Rapio). 

Set No. 22— The LC-27 Broadcast Receiver” 
as described in the October, 1926, issue of 
OPULAR RADIO). 

Set No. 23— The LC-· Senior Power- Pack 

(as described in the November. 1926. issue 

of PopULAR RaDio). ; 

Set No. 24—"The LC-I ntermediate Power- 

Pack” (as described in the December, 1926, 

issue of POPULAR RADIO). 

Set No. 25—‘‘The LC-Junior Power- Pack 

(as described in the January, 1927, issue of 

Popucar Rapio). 


Use coupon below; indicate which set of 
Blueprints you want. 


POPULAR RADIO 


POPULAR RADIO, Dept. 49 
119 West 57th Street, New York City 


Enclosed is my remittance of §...... in full 
payment for subscription, with Blueprints as 
checked below, FREE. 


O Set Number 18 Set Number 23 
O Set Number 22 U Set Number 4 
O Set Number 25 


Name (EE SE SE SE SE E E S e e r e r E e e886 & eoveeeeveeeevenere 
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TRADE 


America’s big, old, reliable Ra- 
dio Corporation” (8th successful 
year) guarantees in its big, 
powerful, latest 6, 7 and 8 tube 
Miraco sets the finest, most 
enjoyable performance obtain- 
able in high grade radios.” 
Unless 80 days’ use in your 
home fully satisfies you a Miraco 
is unbeatable at any price for 
beautiful, clear cathedral tone, 
razor-edge selectivity, power- 
fu) distance reception, easy 
operation, etc.— don’t buy it! 
Your verdict final. Save or 
make lots of money on sets and 
ee ae for testimony 
of nearby users and Amazing 
Special Factory Offer. 


Miraco’s work equally fine 
on “AC” electric house 
current or with batteries. 
Take your choice. Many thou- 
sands of Miraco users—who 
bought after thorough com- 
parisons—enjoy programs Coast 


IRACO 


Users Say: 


here 
ese are 


when you take in consider- 
ation the masa of stations on the air 


EXPERIENCED FAN PRAISES SET 
radio 


have ever seen. 


HAS POWER TO SPARE 
“Well Pleased’’ with Miraco would 
be putting it mildly, Haven’t heard 
an to eq regardless of 


ice. ith temporary acrial tuned 
fe WEAF then WIOD Florida felt 


30 Days’ Trial Free. 
Guaranteed. 


Fully 


| 


USER-AGENTS! Make big 
to friends. Get Our Spec 
«MIDWEST RADIO CORPORATION, Cincinnati, 0. 


— i BEAUTIFULLY ILLUSTRATED CATALOG 


Another Big Bargain! Famous pow- 
erful big Miraco Super 6, 1928 model 
ultra selective! Thousands find it out- 
performs sets of much higher price. 


6 
2 


* W eee 


Í 


Ill. 


i 


RAC 


MARK REGISTERED 


to Coast, Canada to Mexico, 
loud and clear—with the mag- 
nificent cathedral tone quality 
of costliest sets. Don't con- 
fuse Miraco’s with cheap, 
“‘squawky"™ radios. Miraco's 
have finest parts, latest ap- 
proved shielding, metal chassis, 
etc.—as used in many $200 sets. 


Deal Direct 
with Big Factory 


Your Miraco reaches you com- 
pletely assembled, rigidly test- 
ed, fully guaranteed. Easy to 
connect and operate. 30 days’ 
trial free. 3 year guarantee if 
you buy. You take no risk, you 
insure satisfaction, you enjoy 
rock-bottom money -sav- 
ing prices by dealing direct 
with one of radio’s oldest, most 
successful builders of fine sets. 
8th successful year in the radio 
manufacturing business. 


rofits showing Miraco 
t Wholesale es! 


— with many A — of AND AMAZING 

— 34 but in tone quality it is f SPECIAL OF FER 
e apan it 1a more UKS % SUDET- SEND NO MONEY—20 

betrodyne.—R. B. WHITE, Proctor, * DAYS’ TRIAL, Special 


Wholesale Price Offer to User-Agents, 
References, testimony of nearby Miraco users 
ali the proof you want sent with catalog. 


hon right now! 


* 


Without obligation, send free catalo 
User 


nearby Miraco users. 


f NAMB 


i. ADDRESS 


MIDWEST RADIO CORPORATION 
Pioneer Builders of Sets 


479 E Miraco Building, Cincinnati, Ohio. 


Retail List 
Completely 
Assembled 


— — 


MITRACO “ Powerplus“ sets 


—bothin8and7tubemodels— 

havemagnificently beautiful, METAL SHIELDED 
cat tonequality. 

one dial for stations every where. CHASSIS 


2 


Electrify Any Radio 
MIDWEST NO-BATTERY 
air 


H 


Latest all-metal shielded chassis. 


75 


Illuminated dial. Fully guaran- 
teed. one free for $0 days 
Choice of beautiful cabinets, 


out ba 

and discounts. Midwest 
grade—lastingly de 
ation, fully guaran 


AN ORDER 


, AMAZING SPECIAL OFFER, testimony of 


Agent O Dealer 
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Gmproved An Aristocrat 


New and Different 


Here is an example of a real receiver made 
with the Lynch 5 tube De Luxe Deck. This 
is one model of the Improved Aristocrat— 
The list price for all the parts necessary is 
less than $30.00. 


For Use in Building 
any 5-Tube Receiver 
The Deck includes, all mounted ready for 
wiring 
1 Westinghouse 6” x 12” Micarta 
Panel 


5 Eby De Luxe Sockets 

4 Lynch Cartridge Condensers 
7 Lynch Metalized Resistors 
4 Lynch Special Mounts 


The Deck is a Lynch innovation which 
greatly reduces the cost; improves the ap- 

nce and performance and simplifies 
kome construction beyond belief. 


The Lynch 5-Tube Deck 


$12.50 


and Now 


The LYNCH BOOK 


Just off the Press 


“Resistance the Control 
Valves of Radio” 


A very thorough treatise on the proper use 
of resistors of every type for every radio 
purpose. Many pages—Many illustrations 
—Many dollars worth of sound information 
for a quarter. 


Send your quarter and we'll send 
the book today 


ARTHUR H. LYNCH, Inc. 


General Motors Building 


New York City 


Sales Offices in Most Large Cities 
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CONDUCTED BY S. GORDON TAYLOR 


Hints on the Pre-Selector 

(This device improves the selectivity 
of any standard receiver. Complete 
constructional data were given in the 
May, 1927, issue of PoPULAR RaDio.) 


THE Pre-selector has been under test 
for a period of several months now with 
numerous types of commercial and 
home-made receivers, and so far not 
a single receiver has been found that 
was not made more selective through its 
use. There have been a few receivers 
which experienced a loss in efficiency 
when used with the Pre-selector, but 
these few exceptions were either super- 
heterodynes or old-fashioned regenera- 
tive receivers that employed no high- 
frequency amplification other than that 
obtained through the use of regenera- 
tion in the detector. 

The letters received from readers 
so far indicate only one source of 
trouble in the Pre-selector—the fail- 
ure of the oscillator to function. This 
may result from the use of a defective 
UX-199 valve in the left-hand socket, 
or to poor contacts between the left- 
hand coil and its socket. 

It is a simple matter to test out the 
Pre-selector to determine whether or 
not its two circuits are functioning 
properly. 


The frequency changer (detector) 


circuit is tested by connecting the Pre- 


selector to the “A” and “B” batteries, 
the antenna and the ground in the usual 
way, but with a pair of headphones con- 
nected between the 45-volt tap of the 
“B” battery and the B“ terminal 
of the Pre-selector. The output binding 
post of the Pre-selector is left uncon- 
nected. Thus arranged, the frequency 
changer valve will function as a single- 
valve receiver and signals will be aud- 
ible in the headphones. Tuning in this 
case is accomplished by means of the 
right-hand dial alone. During this test 
the left-hand valve (oscillator) may be 
either in or out of its socket, as it does 
not play any part in the test. Both 
coils must be in their sockets, however. 

To test the oscillator circuit the Pre- 
selector should be placed 3 or 4 feet 
from the regular receiver and should 


Fans ' be connected to the “A” and B“ bat- 


teries, but not to the receiver or to 
the antenna. The receiver should be 
connected up in the regular manner, and 
some broadcasting station with a wave- 
length of 250 meters or lower should 
be tuned in. Then the left-hand dial 
of the Pre-selector should be slowly ro- 
tated. If the oscillator is functioning, a 
“birdie” whistle will be heard in the 
reproducer when the oscillator is tuned 
past the same frequency as the receiver. 

If no heterodyne whistle is heard, 
try switching the valves in the Pre- 
selector. Perhaps the one in the left- 
hand socket is incapable of oscillating, 
but the one used in the frequency 
changer socket may be good for this 
purpose. If there is still no whistle in 
the reproducer, then it is likely that 
there is a poor connection somewhere 
in the oscillator circuit. 

If these two tests are made and show 
the two circuits to be functioning, there 
should be no difficulty when the Pre- 
selector is connected between the an- 
tenna and the receiver. 


Literature for the Ex- 
perimenter 


MANY experimenters may not be 
aware that there is a wealth of good 
radio literature available to anyone who 
asks for it. The costs are usually 
nominal. 

Many of the larger radio manufac- 
turers publish pamphlets that contain 
much helpful discussion of the various 
principles and practices involved in 
radio. Some of the low-frequency 
amplifier parts manufacturers, for in- 
stance, offer booklets which go into con- 
siderable detail regarding the theory of 
low-frequency amplification, and dis- 
cuss the relative merits of various types 
of coupling for such amplifiers. Many 
of these booklets give hook- ups and de- 
sign data, and suggest various uses for 
the instruments and parts involved. 

It is well worth while for any experi- 
menter to take advantage of the offers 
of these manufacturers, which may 
usually be found by consulting the ad- 
vertising columns of POPUIAR RADIO. 

—Davip Lay 
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All Electric Radio 


8 Sew ZTN 


— SS — 
— a St Oe 


Tubes-Single Control 


a plug this Randolph Radio into the electrice light socket— 


and tune in. A powerful, selective radio that gives dependable 
coast to coast reception. No batteries, chargers, eliminators, acids or 


with one control brings on all stations. 


radio in the dark and has space for logging stations. 


it in your own home. 
you write for free descriptive literature today. 


Beautiful Ampliphonic Console 


Illustrated here is one of 
the beautiful Randolph 
Seven Console Models— 
made of the finest care- 
fully selected heavy solid 
walnut, hand-rubbedand 
with burlfinish. Has 
built-in genuine large 
cone speaker that com- 
pares with any on the 
market. Assures unlimi- 
ted reception of high 
notes and low notes clear 
as a bell. Completely 
electric—uses no bat- 
teriesofany kind. Be 
sure you send for fully 
illustrated, full color 
folder giving complete 
details. 


— — — — — tes 


RANDOLPH RADIO CORPORATION 


711 West Lake Street Dept. 317 


liquids. Here is complete radio satisfaction whenever you want it. The easy tuning 
Illuminated drum allows you to operate the 


modern and perfected—it is the utmost in radio—unsu 

this wonderful radio that you test and try for 30 days F 
When it convinces you by actual performance it is the ideal radio— 
the one you have always hoped for—you can buy it direct at factory prices. Be sure 


Every detail of the Randolph is 
ssed regardless of price. It is 
EE before you buy. Listen to 


Genuine Walnut Cabinets 


The finest of heavy, genuine, solid burl 
finish walnut is used in the making of all 
Randolph cabinets. No picture can do 
them justice. You must see them to 
appreciate them. 


6-Tube Radio 


New, modern, single-control, six-tube 
radio. Do not compare this set with old- 
style, 2-dial, 6-tube sets selling for about 
thesame price. The Randolph 1928 Senior 
Six has also been tested and approved by 
the leading radio engineers. Comes in 
beautiful solid walnut cabinet of hand- 
rubbed finish. Single control. Illum- 
inated drum with space for logging. Ab- 
solutely dependable and very selective. 

for 30 days freetrial. You 
test it before you buy. 


— 
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Randolph Radio Corporation 1 

711 West Lake Street, Dept. 317 i 

Chicago, Illinois i 

Send me full particulars about the RANDOLPH Six and | 

Seven-Tube Electric and Battery Table and Console Sets ) 

with details of your 30 Day FREE Trial Offer. j 

l 
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Mark here [LI if interested in Agents proposition. 


Chicago, III. 
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VOLTAGE 


CONTROL 


A HOOK-UP FOR BETTER 
REPRODUCTION 


FicurE 1: By hooking up in series two 
re producers, one of which covers the 
lower audible frequencies well and the 
other the higher, a blended output of 
excellent quality may be obtained. 


5 renan T 
entr 
PotentiometeR 


Better Reproduction 
Through the Use of Two 
| Reproducers 


MANY critical radio fans have found 
that by using a combination of two 
reproducers, connected in series, more 
realistic reproduction can be obtained. 
A combination of a horn reproducer with 
a cone reproducer will frequently give 
results far superior to those obtained 
with either reproducer alone. This im- 
provement is particularly pronounced 
when one of the reproducers has a de- 
cided tendency to favor the medium and 
low notes and the other inclines toward 
the higher notes. 

A further refinement can be obtained 
by using this arrangement, but with each 
of the reproducers shunted by a variable 
high resistance so that the volume of 
eavy Duty Potentiometers, Ins each of the reproducers can be in- 

) r N dividually adjusted to provide just the 
Best Possible Voltage Regulation proper blend. 

— [ aii E — Figure 1 shows a schematic arrange- 

10 | | L ment to facilitate these connections. 

a per EED | °” | With this arrangement the two repro- 


Sistance } gel Uruing 
out. This new unit has great advantages 
for regulating the output of “R” elim 
i b gives 
wit thi ri 
ny knob 
‘ f o Ul | can be 
calibrated in volts 
Ha sullicient current 
NETTY n TP 


carrying capacity 
resi ce l } 


— “| ducers may be used together by insert- 
ing their plugs into the two jacks, or 
either may be used alone by inserting its 
plug into one of the jacks. In the lat- 
ter case the other jack maintains a closed 
circuit and at the same time short-cir- 
cuits the unused resistance unit. The 
jacks should be of the single circuit, 
closed type, and the resistances should 

" be variable from approximately zero to 

and several megohms for best results. 

10,000, Price, 

$2.00. 

At your dealer’s, or C. 0. D. 
Write for new folder ‘‘Resist- 


ances and Their Function in 
Radio Circuits.” 


Why Are Radio Receivers 
(® CENTRAL RADIO LABORATORIES shaban 


17 Keele Ave Milwaukee, Wis Few elements of radio construction 

= are so commonly misunderstood as the 
shielding of a receiver. Shielding is the 
subject of widely varying views, rang- 
ing from the claim that it is absolutely 
essential, to a statement by some makers 
that shielding is only a clumsy com- 
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JO KECEIVER OUTPUT 


Choice 


ROYALTY VARIABLE 
HIGH RESISTANCES 


Reception from your radio de- 
pends upon the quality and effi- 
ciency of even its smallest parts. 


That’s why fans everywhere in- 
sist on Electrad Royalty wherever 
variable high resistances are 
required. 


Electrad Royalty Resistances 
are acknowledged superior be- 
cause (1) Same resistance always 


secured at same point, (2) con- 
tact made positive by metallic 
arm on wire-wound strip, (3) 
resistance element not exposed to 
mechanical wear. 


A range for every purpose —11 
o all, designated A to L. Type 
E, $2.00. All other types, $1.50. 


Write for hook-up circular 
175 Varick Street Dept. 59B New York, N. Y. 


ELECTRAD 


Statement of the ownership, management, circulation, ete., 
required by the act of Congress of August 24, 1912, of Porv- 
Lar Nu bio, published monthly at New York, N. Y., for 
October Ist, 1927, State of New York, County of New York. 

Before me, a Notary Public in and for the State and county 
aforesaid, personally appeared Douglas H. Cooke, who, having 
been duly sworn according to law, deposes and says that he is 
the Publisher of the Porputar Rapto and that the following is, 
to the best of his knowledge and belief, a true statement of 
the ownership, management, etc., of the aforesaid publication 
for the date shown in the above caption, required by the Act 
of August 24, 1912, embodied in section 411, Postal Laws and 
Regulations, printed on the reverse of this form, to wit: 1. 
That the names and addresses of the publisher, editor, man- 
aging editor, and business managers are: Publisher, Douglas 
H. Cooke, 119 West 57th Street, New York City, N. Y.; Editor, 
Raymond F. Yates, 119 West 57th Street, New York City, 
N. V.: Managing Editor, Raymond F. Yates, 119 West 57th 
Street, New York City, N. V.: Business Manager, E. A. 
Harm, 119 West 57th Street, New York City, N. Y. 2. That 
the owner is: PopoLar Mpio, Inc., whose stockholders are: 
Douglas H. Cooke, 119 West 57th Street, New York City, 
N. V.: Laurence M. Cockaday, 119 West 57th Street, New 
York City, N. V.: Theodora W. Cooke, 59 Beechmont Drive. 
New Rochelle, N. Y.; Charles C. Moore, 345 Madison Ave. 
New York City, N. Y. 3. That the known bondholders, mort- 
gagees, and other security holders owning or holding 1 per cent 
or more of total amount of bonds, mortgages, or other securities 

: NONE. 4. That the two paragraphs next above, giving 
the names of the owners, stockholders, and security holders, if 
any, contain not only the list of stockholders and security 
holders as they appear upon the books of the company but also, 
in cases where the stockholder or security holder appears upon 
the books of the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for whom such 
trustee is acting, is given; also that the said two 
contain statements embracing affiant’s full knowledge and 
belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon the 
books of the company as trustees, hold stock and securities in a 
capacity other than that of a bona fide owner: and this affiant 
bas no reason to believe that any other person, association, or 
corporation has any interest direct or indirect in the said stock, 
bonds, or other securities than as so stated by him. Douglas 
H. Cooke, Publisher. Sworn to and subscribed before me 
this 20th day of September, 1927. Gerard J. Traub, Notary 
1 0 Queens County. (My commission expires March 20 
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FREE! 


Back Copies of 
Popular Radio 


OR the convenience of 
those readers of POPU- 
LAR RADIO who have been 
so unfortunate as to have 
missed the issues describ- 
ing such remarkable re- 
ceivers as the LC-28 and 
the Magnaformer Super- 
heterodyne, the Subscrip- 
tion Department has made 
it possible to obtain these 
important numbers with- 
out cost. The articles de- 
scribing the theory and 
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The New Improved Hi-Q Six—the creation ef ten foremost American Radio E ngineers—a receiver Jar in advance of its time 


Exclusively CUSTOM-BUILT 


From Our Simple Instructions 
and at Great Savings ! 


O ordinary standards can be ap- 
plied to this latest improved 
Hammarlund-Roberts Re- 


ceiver, for it is the result of a determi- 
nation to produce America’s very finest 
instrument—absolutely regardless of cost! 


Every modern constructional feature has 
been incorporated. Each part is the 
most efficient known to radio science, and 
the entire group has been purposely se- 
lected for perfect synchronization. 


Complete isolation of four tuned circuits 


faithfully reproduce the full musical 
scale. Selectivity, even in crowded 
areas is something to marvel at. And 
tonal quality simply MUST be heard to be 


appreciated! 


Such a set, factory made, and sold 
through usual channels, would cost 
$250.00 to $300.00, but through following 
our simple instructions you can purchase 
all parts for only $95.80 (less cabinet) 
and build this supreme receiver yourself 


a CUSTOM-BUILT set which gives you 


construction of these re- 
ceivers began in the Sep- 
tember number. This, to- 
gether with the October 
number, will be sent free 
to all those who subscribe 
during the coming month. 
This makes it possible to 
obtain fourteen issues of 
POPULAR RADIO for the 
price of twelve. 


The subscription price 
of POPULAR RADIO is $3.00 
per year. 


Subscription Department 


POPULAR RADIO, Inc. 


119 W. 57th St., New York City 


CUSTOM-BUILT results at a 
saving of $100 to $150. 


plus Automatic Variable Coup- 
ling effects maximum and uni- 
form amplification over the en- 
tire wave band. Distortion is 
totally eliminated. Oscillation 
is utterly absent. Symphonic e ub-panel are foun- 
transformers and a power tube dation for easy building. 


Hammarlund 


ROBERT 
Hi-Q' SIX 
HAMMARLUND-ROBERTS, Inc. 1182-B Broadway, New York City 


Associate Manufacturer 


K. E E E 


Get the complete Hi-Q In- 
struction Book from your 
dealer — or write us direct. 
Price 25 cents. 


Completely drilled panel 


| Radio Is MUSIC With | 


Nie 
Three - Foot 


FENCO 


DOUBLE CONE 


Build It Yourself in 30 Minutes 


COMPLETE KIT, $12.00 


NGINEERS have proved mathematically 
the superiority of the three-foot cone 
speaker. Radio fans all over America 
praise the FENCO, the double-cone speaker of 
superb quality. 
The FENCO Kit contains everything you need 
to build a radio speaker that is equal to any $60 
speaker vou ever heard. 
Finest quality of materials. Easy to assemble. 
Satisfaction guaranteed or money refunded. 
Send check or money order for $12 today to 


FENCO CONE COMPANY 
57 Murray St., New York, N. Y. 
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The GENERAL RADIO 


TYPE 441 


Push-Pull Amplifier 


In a search for an amplifier combination which would give the maximum in qual- 
ity and volume, the push-pull method has proved particularly satisfactory. 


While push-pull transformer coupling does not increase the amplification per stage, 
the maximum undistorted power output is greatly increased. The reason for this is 
that distortion due to tube overloading cancels out, permitting a greater output from 
each tube than would be possible if the tubes were used as in other methods of 
coupling. A further advantage of push-pull amplification when using an A. C. fila- 
nient supply is that hum voltages also cancel out, rendering the amplifier very quiet. 


The type 441 unit with two type 171 power tubes having a plate voltage of 180 
will give more volume and better quality than a single transformer coupled stage 
using the type 210 power tube with 400 volts on the plate. 


The General Radio Type 441 unit is completely wired and mounted (as illustrated) 
on a brass base-board with conveniently located binding posts so that the unit may 
be built into a receiver or connected with an existing set as a separate unit. 


The type 441 may be vides 
with either the UX-226, 
UX-326, or UX-171, CX-371 
tubes. 


Type 441 Push - pull 
amplifier P $20.00 


The t 441 unit is li- 
censed the Radio Cor- 
poration OF America for radio 
amateur, experimental, and 

broadcast reception 
only, and under the 
terms of the R. C. 
A. license the unit 


sold only 
with tubes. 


UX-226o0r 
-326 Am- 
plifier Tube.. 33. 00 


plifier Libe 4.50 


GENERAL RADIO CO. 


Cambridge Mass. 


SAMSON POWER BLOCK NO. 21 
The only block which will supply 500 volts at 80 mils to two 210 tubes 


Powerize with Samson Units for Best Results 


For new SAMSON Power Units insure the best there is in radio current 
supply by 


. Doing away with hum, motor boating and poor voltage regulation 

. Remaining so cool after 24 hours continuous operation under full load_ that 
they will be well within the 20° rise of temperature specified by the E. 

. Being designed to more than meet the specifications adopted by the National 
Board of Fire Underwriters. 

. Insuring safety against shock because of protected input and output terminals. 
. Insuring fur all tubes the correct filament voltages specified by their manu- 
facturers. 

. Compensating for block circuit voltage variation by the use of a special input 
plug and terminal block to which is attached a 6 ft. flexible rubber-covered 
connecting cord and plug. 


Our Power Units bulletin descriptive of these is free for the asking. In ad- 
dition, our construction bulletin on many diff eren: 3” Eliminators and Power 
Amplifiers will be sent upon receipt of ten cents in stamps to cover the 
mailing cost. 


SAMSON ELECTRIC COMPANY 


Manufacturers Principal Offices: 
Since 1882 Canton, Mass. 
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promise to offset faulty circuit design. 

There are two important functions of 
metal shielding: First, to assist in cut- 
ting out undesired local stations and 
neighboring sources of interference; 
second, to isolate the high-frequency 
stages in order that electromagnetic 
coupling may be eliminated. The ef- 
ficient performance of these duties 
usually requires that shield be free from 
openings of any magnitude. 

In receivers of high amplification, the 
detector tube must be even more 
heavily guarded, since the detector is 
essentially an output device, which 
might otherwise send undesirable im- 
pulses along to the reproducer. This 
extra protection may be obtained 
through the use of an output filter in 
the detector circuit. Such a device per- 
mits only the useful portion of the de- 
tector output to reach the amplifier. 

Thorough shielding affords a further 
advantage in that it permits insertion of 
tuning coils in closer proximity to each 
other and with parallel axes, thus con- 
serving considerable space. Without 
shielding, the coils must be spaced 
further apart, and with their axes at 
difficult angles. 

The other important function of shield- 
ing is to aid in the elimination of unde- 
sirable local signals. Receivers without 
scientific metal covering contain so 
many exposed wires and metal parts 
that direct pick-up of strong local sig- 
nals is almost unavoidable. Shielding, 
however, confines all pick-up to the 
aerial, and places all responsibility for 
foreign signals upon the tuning devices. 
If the receiver tunes sharply enough to 
select the proper impulse from the aerial, 
local interference need never be feared. 

—K. L. HENDERSON 


A Handy Transformer Rule 


Nowabays, when so many radio ex- 
perimenters are constructing small power 
transformers to aid them in their work, 
they often find it necessary to figure 
the proper number of primary turns. 
Many of them are reduced, in order to 
find this number, to going through a 
very complicated formula. But, since 
such transformers are almost invariably 
designed for 110-volt, 60-cycle circuits, 
and for use with a core of silicon 
steel, it is possible to simplify the 
usual formula to the following: 

Divide 835 by the cross-sectional 
area of the core in square inches, and 
you have the required number of pri- 
mary turns. Simple, isn’t it? The rule 
was obtained by substituting in the 
well-known formula: 

N, EIO. 
4. 4fAB 

This assumes an economical flux den- 
sity of 50,000 lines per square inch. 
This will be found correct for the aver- 
age quality. transformer iron. 

—CHARLES D. SAVAGE 
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Your B' Battery Eliminator 


will give you R service with 


R Mark Registered) 


Gaseous 
Rectifier Tubes 


ARE BETTER 


6O Milliamperes - $4.50 
85 Milliamperes - 4.50 
400 Milliamperes - 7.00 


Ask for Catalog of full line of Standard Tubes. 


Guaranteed 


The standing of the -R. S Company, manu- 
facturers of quality merchandise for over a 
quarter of a century, establishes your safety. 


Orders placed by the leading Eliminator Man- 
ufacturers for this season’s delivery, approxi- 
mating Four Million Dollars’ worth of O- R. S 
Rectifier Tubes, establishes the approval of 
Radio Engineers. Ask any good dealer. 


THE QR.- S COMPANY 


Manufacturers 
Executive Offices: 306 S. Wabash Ave., Chicago 
Factories: Chicago— New York—San Francisco—Toronto, Canada— Sydney, Australia— Utrecht, Holland 
Established 1900. References—Dun, Bradstreet, or any bank anywhere 
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Tubes are Speci- 
fied for the Lynch 
Five Receiver 


DESCRIBED IN THIS ISSUE 


Particular Radio Functions 


Besides General Purpose Tubes, 
CeCo produces Special Purpose 
Tubes, Power Tubes, Filament 
Type Rectifiers, Gas Filled Rec- 
tifiers and A. C. Tubes. 


Each is Perfect for its purpose; 
tested to highest standards, criti- 
cally inspected, evacuated by an 
exclusive process that assures 
longer life. 


Ask your Radio Dealer for 
Complete Data Sheet of CeCo 


C. E. MFG. CO., inc., PROVIDENCE, R. I., U. 8. A. 


from 


Chicago’ s Oldest Radio Jobbers 
and See What You Save! 
GREATER BETTER 


Everything new and desired—all 
New Kits Featured In- under one roof. You mae need Prompt Dependable 
clude: to look elsewhere. 
ero, Bodine, Cam- k 
Citizens, H- F. L stock carried. 


— aras, Melo- 
aa 8, 


Complete Efficient Service 


Telephone Maintenance Co. 


Silver- SLS toc 123-0 South Wells Street 
St Jame = 5 At C ERA Illinois 
Established in 1918 


My Adventures With Radio 
Operators 


ERE is a protest against capital- 

istic control that comes from an 
observant young lady in Vassar Col- 
lege who has apparently had experience 
in sending radiograms and telegrams. 
Perhaps some radio operator can an- 
swer her: 


Just what explanation is there for the 
utterly blank expressions on the faces of 
radio and telegraph operators when they 
read your message? 

By long and tedious calculations I re- 
duced the explanation to three possibilities : 

1. Operators are physically incapable of 
showing any expression ; 

2. The messages do not cause them to 
do so; 

3. There is a professional ruling against 
it 


The first possibility was soon discarded, 
for by visiting one hundred and one repre- 
sentative radio and telegraph offices in 
seventeen different states I found eighty- 
nine operators who, when not actually 
reading messages, showed a natural facial 
appearance. These observations were made 
at different seasons of the year and at 
varying times of day to avoid error due 
to local circumstance. 

Then came my more laborous task. I 
succeeded in classifying messages which 
might reasonably be expected to cause 
some play of the facial muscles into three 
groups; the tragic, the humorous and the 
startling. I composed several messages of 
each type and sent them, in progressive 
rotation, from each of the stations under 
observation to my friends here and abroad. 
I would submit first a tragic message, for 
instance: 


“Grandfather broke five ribs falling from 
merry-go-round. Had five unused tickets.“ 

Later I would send a message of the 
second class, such as a catchy riddle and 
answer, a humorous little verse or a spark- 
ling quotation from the classics. 

Finally, I would submit the third type, 
such as: 

“Have planted the bomb. Tell Maisie to 
leave Woolworth Building by Friday noon.” 

In each case I carefully observed the 
face of the operator while he read. Of the 
three hundred and three experiments thus 
made, not one subject changed expression, 
nor so much as broke the rhythm of his 
gum-chewing. 

I am, therefore, forced to accept the 
truth of my third possibility. There must 
be some secret regulation that forbids to 
all these splendid young men the right to a 
normal expression of emotion. 

This is carrying capitalistic control too 
far. What are we, as one hundred per cent 
Americans, going to do about it? 

—ALICE A. PECK 


* * 


Snap Shots 


Piry the poor radio announcer. While 
the rest of the crowd are climbing over 
the seats to join the snake dance he has 
to stay in his coop and tell the baseball 
world what is going on. 


** * 


Somesopy is always taking the joy 
out of life. The short waves now used 
by amateurs carry as well in the day- 
time as at night and there is no longer 
any excuse for staying up till morning. 
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The 1928 Sensations. 


8Tube- 1 Cont: 


All Electric 


or Battery Operation 


AGAIN Marwood is a year ahead—with the 
Radio sensation of 1928—at a low price that 
smashes Radio profiteering. Here’s the sen- 
sation they’re all talking about—the marvel- 
ous 8 Tube Single Control Marwood for BAT- ae 8 
TERY or ALL ELECTRIC operation. Direct PAS ea SS set 
from the factory for only $69.00 retail price— 7. X „ BY 
a price far below that of smaller, less powerful 9 17 ' : 
Radios. Big discount to Agents from this 1j ͤ AE OT 
rice. You can’t beat this wonderful new oO Y Vers wr y 
— ct and os tan t 8 o low pon ; A a” PT r ‘ 
hy pay more for less quality o prove that G eee 
Mar wood can't be beat we let you use it on 30 a ‘From Thi: 
Days’ Free Trial in your own home. Test it in r 8 
every way. Compare it with any Radio for 8 Price 
tone, quality, volume, distance, selectivity, . 
beauty. If you don’t say that it is a wonder, — 
return it to us. We take the risk. 


New Exclusive Features Get Our Discounts 


Do you went, coset to coast with volume enough to 

a theatre ou want amazin stance that 

only super-power Radios like the Marwood 8 can Before You Buy a Radio 
et? Do you want ultra-selectivity to cut out 

nterference? Then you must test this Marwood Don’t buy any Radio ‘till you get our big discounts and 

on 30 Days’ Free Trial. An amazing surprise catalog. Save half and get a Radio that IS a Radio. Try 
awaits you. A flip of your finger makes it any Marwood on 30 Days’ Free Trial at our risk. Tune 
ultra-selective—or broad—just as you want it. in coast to coast on loud speaker with enormous volume, 
Every Marwood is perfectly BALANCED—areal clear as a bell. Let your wife and children operate it. 
laboratory job. Its simple one dial control Compare it with any Radio regardless of price. If you 
gets ALL the stations on the wave band with don't get the surprise of your life, return it. We take 
ease. A beautiful, guaranteed, super-efi- the risk. Don't let Marwood low prices lead you to believe 
cient Radio in handsome walnut cabinets and Marwood is not the highest quality. We have smashed 
consoles. A radio really worth double our Radio prices. You save half. 

ow price. 


Buy From Factory—Save Half & Tube~1 Control 


Why pay profits to several middlemen? A This is the Marwood 6 Tube, 1 Control for TT 

Marwood in any retail store would cost prac- ALL ELECTRIC operation. Gets coast to — on tone 
tically three times our low direct-from-the- speaker with great volume. Only $47.00 retail. Big 
factory price. Our policy is highest quality discounts to Agents. Comes in handsome walnut cabi- 
plus small profit and enormous sales. You nets and consoles. This low price cannot be equalled 
get the benefit. Marwood is a piouweer, re- by any other high grade 6 tube Radio. Has the volume 
sponsible Radio, with a good reputacion to of any 7 tube set. If you want a 6 tube Radio you can't 
guard. We insist on the best—and we charge beat a Marwood and you can’t touch our low price 

the least. If you want next year's improve- = 
ments NOW—you must get a Marwood—the 


: — 5 Radio that's a year ahead. $47 
Bię Discount to Agents AGENTS xz 


From this Pric e Make Big Spare Time Money „t0 Agents tom. i 


Has Complete 
A-B Power Unit 


A REAL ALL ELECTRIC Radio with one of 
the best A-B wer units on the market-—no 
Batteries needed—at the world's lowest price. 
This Marwood can't be excelled at ANY price. 
If you have electricity in your home, just plug 
into the light socket and forget batteries. No 
more battery trouble and expense. Costs less 
than 2c a day to operate. Always have 100% 
volume. ALL ELECTRIC Radios are 51g 
priced because they are new. We cut profi. 
to the bone and offer a $250.00 outfit for $98.00 
retail price. Big discount to Agents. Don't 
buy any Radio ‘till you get details of this sen- 
sational new ALL ELECTRIC Marwood. 


Get your own Radio at wholesale price. It's 
easy to get orders for the Marwood from your ; 
friends and neighbors. Folks buy quick when 
they compare Marwood quality and low 
prices. We want local agents and dealers in 
each territory to handle the enormous busi- 
ness created by our national advertising. 
Make $100 a week or more in spare time dem- : 
onstrating at home. No experience or capita’ 
needed. We show you how. This is the big 
gest season in Radio history. Everybody want 
a Radio. Get in now. Rush coupon for 3 
Days’ Free Trial, beautiful catalog, Agents { 
Confidential Prices and Agents’ New Plan. 


MARWOOD RADIO CORP. 
5315 Ravenswood Avenue Google 


Department B-2, Chicago, Illinois 
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JJ. 
SEND TO 


PRECISION 


FOR YOUR 
LC-28 KIT 


Precision Coils are in the LC28! Mr. 
Cockaday likes our Coils — you'll like our 
kits and service. Parts exactly as specified 
by Mr. Cockaday. 


4 Hammarlund Mid- line Variable Condensers, 


.000275 mid. 188 J A as Z 
3 ble drum dial. 

4 Precision be radio uency transformers 1250 
3 Samson frequency c 3 5 No. 125 
1 uency choke, No. 85.. 2.00 
| Saman high See Omid. @ $130 450 
1 Aerovox Moulded Condenser, .00025 mfd..... 
1 ded Condenser, .00075 mfd. 4⁰ 
1 Yaxley combination switch and rheostat. 6 ohms, 

No. 906-K 


‚G—œ„õlr. „„ „„ „ „„ „„ „ „„ „„ „„ „„ „ „ „„ „„ „„ „„ „66 „„ 


4 Carter fixed resistances. sone e 1.00 
oe Ne 10 tip jacks, @ | 


Baa tats atte Si bat a AA ae * 20 

| = gS washers for tip 

2 nnp” plugs cord tip type O Ic. i 

Antenna name plate EANA: 05 

] Ground name plate 05 

4 Benjamin vibrationless sockets @.75.......... 3.00 

Lynch single resistance mounting.............. 35 

Lynch Suppressor, 500 ohms TORES IN 1.50 
Lynch Suppressor, 600 ohms............... ... 1.50 

Lynch ; ohm 1.50 

1 Du lized resistor, 6 megohms 


The New Diamond Cut 
PRECISION COILS 


are now the 
“Standard of Comparison“ 


They are accurate to within 1% of the rated 
inductance and most of them are better. 
Only with diamonds can this extreme ac- 
curacy be obtained. The 
diamond cut bakelite assures 
accurate spacing of the turns 
and uniform diameter of the 
tubing. Our new catalogue 
pe more details. Send 
or it. 


Coils shown are our 
= F. Choke RPS l 


Name of valve: 
Description: 


What’s New in Radio 
(Continued from page 341) 


A Compact Amplifier Kit 


Name of instrument: Resistance ꝓoupled 
amplifier. 

Description: This unit contains three 
stages of resistance- coupled amplifica- 
tion including the brackets for mount- 
ing the resistance, the resistances 
themselves and the necessary coupling 
condensers. The whole outfit is 
mounted on a bakelite strip that con- 
tains, as an integral part, the three 
vacuum-tube sockets. It is further 
equipped with the necessary binding- 


Maker: Heath Radio 
Co. 


posts for the “A,” “B” and “C” 
batteries and the input and output 
terminals. The whole unit may be 
incorporated in a receiver that is being 
built by the experimenter. 


Usage: In a radio receiving set as a com- 


plete amplifier. 


Outstanding features: Compact amplifier 


arrangement. Neat workmanship, easy 
to install. 
& Elec. Mfg. 


10 


ten 


A Wale That Operates on 


Dry Cells 


DV-3a. 

This valve has the same op- 
erating characteristics as the DL-3 
valve. The only difference between 
the two lies in their physical shape 
and their bases. The DV-3a has an 
old-style UV-199 type base and is for 
HEMS the old-style 199 sockets. 

his is also a dry-cell valve and 
nas the same filament requirements as 
the DL-3 valve. 

ye rating: 

Filament voltage—3. 

Filament current—.065 ampere. 
Plate voltage—16.5 to 90. 

Negative grid bias—0 to 4.5 volts. 
se characteristics (with a plate voltage 
‘of 90 and a negative grid bias of 4.5 
, volts), as determined in Popular RA- 
DIO TESTING LABORATORY : 

Plate resistance—16,900 ohms. 

Amplification factor—7. 

Mutual conductance—410 micromhos. 

Plate current—2.4 milliamperes. 


Outstanding features: 


Name of instrument: 


Description: 


Outstanding features: 


Usage: As a detector, high-frequency am- 


plifier or low-frequency amplifier in 
receivers equipped with old-style UX- 
199 type sockets. 

Less microphonic 
than the average dry-cell valve. 


Maker: DeForest Radio Co. 


A Battery Charger That 
Requires No Attention 


Storage battery 
charger. 

This is a 2-ampere charger 
which consists of a step-down trans- 
former and rectifier inclosed in a 
metal case. It is equipped with an 
extension cord and plug for connec- 
tion to the AC lighting lines, and two 
output binding posts for connections 
to the battery. The rectifier used is 
the Raytheon cartridge type. A small 
fuse is included in the case to prevent 
damage to either the charger or the 
battery should the connections be- 
tween the charger and the battery 
be reversed. The charger requires 
absolutely no attention except to 
turn it “on” and “off.” 


Usage: For charging 6-volt storage bat- 


teries from the alternating-current, 
house-lighting lines. 

Extremely small in 
size. Requires no attention. 


Maker: Thordarson Electric Mfg. Co. 


(Department continued on page 392) 
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Write today 
for your copy of 


“Copper Shielding 


for Radio” 


This new book 
shows how to im- 
prove the recep- 
tion of your set. 
There is no charge. 


Copper shielding 
means greater 
selectivity and 
sensitivity. 


COPPER & BRASS 


RESEARCH ASSOCIATION 
25 Broadway, New York 


— A 
n 


Licensed by Rider 
Radio Corporation, 
endin 


p Don’t 
Endure 


Oscillations! 


“Phasatrols” 


Reg. U. S. Pat, Off. 


A true balancing device for 
Radio frequency amplifiers 


Price - - $2.75 


Either in the set you own or 
the one you intend building, solve 
the problem of proper control of 
oscillation by simply installing 
Phasatrol. 


PHASATROLS make tuning 
easier. Endorsed and used by 
experts. Very easy to install in 
any tuned, untuned or reflex R. F. 
set. 


Write for free hook-up cir- 
cular for any set or circuit. 


Dept. 58B, 175 Varick St., New York, N. Y. 


NS Laurence Cockaday’s 


New 
“LC -28° 


RECEIVER 


Uses 
HAMMARLUND 
~ CONDENSERS and 
DRUM DIAL 


Accurately 
Matched 


A distinctive feature of the new 
“LC-28” Receiver is its inherently 
balanced R. F. amplifier—three 
stages, perfectly matched and 
stabilized without the addition of 
neutralizing devices of any kind. 
‘This means efhciency plus and it 

m a 2 5 me mor Illuminated N 
ogical way—the designer selecte 

Hammarlund “Midline” Conden- DRUM DIAL 


Beautifully designed and 
sers not only because past ex- substantially built. Gives 


perience has proved their superior distinction to any re- 
design and performance, but also ceiver and greatly sim- ` 
because they are ACCURATELY pos tu 1 i ng: 1 

: nger control. umi- 
MATCHED with laboratory | 1 
precision. panel. 


HAMMARLUND MANUFACTURING COMPANY 
| 424-438 W. 33rd Street, New York : 


Many other lead- Dealer inquiries 


ing radio design- For Better Radic’ invited concerning 


ers have officially several other new, 


specified Hammar- a m ma ri u nd interesting Ham- 


lund Precision marlund develop- 
Products for their * ments having a 


latest receivers. ö P RODUCTS wide sales appeal. 


eo, 0 2. 2. 


. orp Denen 


ANewA. C. Superheterodyne 

Described in the December POPULAR RADIO 
Here is an article, fresh from the Laboratory, de- 
scribing in detail the construction of a 6-tube AC 
Superheterodyne Pack for use with the LC-28 Uni- 
pac. It is AC throughout and amazingly simple to 
build. No serious fan can afford to miss this issue 
of POPULAR RADIO. 


$3.00 sent to the Subscription Department guarantees 
the safe arrival of each new issue. 


POPULAR RADIO, INC. : 
119 West 57th Street New York, N. Y, 7 


229 6 %% %%% %%% % eee 
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Knickerbocker 4 


THE WONDER SET 


2-Dial Karas Equamatic 
5 Tube Receiver 


millions may now) "E 
enjoy the thrill of It Is Easy to Get the Valve 
improved reception), imo This Socket ov 
with MUTER B POWER 


HESE two famous receiv- 
ers, as well as scores of 
other well-known sets, owe no 
small part of their marvelous 
performance to the use of Karas 
Parts. Karas Condensers, Trans- 


instrument: 
socket. 
Description: This rectangular base fits flat 


LS — ͤ ;Hſ—Hſ—H— . —¾d 


When your favorite radio hour is at hand! 
That's the time to settle back at ease and ap- 
preciate the real joy of clear, true, uninter- 
rupted reception with the new Muter B Power 
Unit. The Muter Policy of Dependable quality 
at a popular price“ has brought this enjoyment 
within the means of every set owner. Convince 
pourselt of the pleasure that can now be yours 
y an early tryout on eur liberal guarantee of 
satisfaction. 


Outstanding Characteristics 


FIXED CONTROLS used with separate fixed 
voltage taps, giving ample range and definite 
knowledge of voltage received. 

5 ten tubes or seven with a power 
tube. 

RATING 40 mils at 150 volts. Will deliver 180 
volts for new type 171 power tube. 

Condensers: Muter filter condensers of ample 
capacity and acknowledged quality ensure long 
life and uniform output. 

Uses Standard Cunningham or Radio Corp. 
Full Wave Vacuum Rectifying Tube because of 
long life and stability. Used on 110 to 120 volt, 
60 cycle A. C. Current Only. 


No Noise—No Vibration 


Model 3000 for 280 or 213 Tube ........ $24.50 
Model 3050 for Raytheon B. H. Tube ....$26.00 


Ask Your Dealer—or Send 
Coupon 
Prompt shipment, postpaid, will be made upon 
receipt of price—or C. O plus postage, if 
vou prefer. Make this moderate investment 
with perfect assurance that of all the enjoyment 


Radio offers you will find none greater than the 
difference in reception with Muter “B” Power. 


LESLIE F. MUTER CO. 
Dept. 806-PX 
CHICAGO, ILL. 


76th and Greenwood Ave., 
DEPENDABLE 
PRODUCTS 


z — ; 
B POWER UNIT 
PANY 
muTER COM 
i Edle . 
p ' 6 . 00 i 


LESLIE F. MUTER CO. 
76th and Greenwood Ave., 
Dept. 806-PX, Chicago, Ill. 


Send $24.50 model for 280 or 213 Tube. 

Livend $26.00 model for Raytheon B. H. 
ube. 

dent is enclosed. You pay postage. 

send C. O. D. plus postage. 

end me complete Muter Catalog: 


| 
| 
| 
| 
| : 
| 
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Usage: 


Outstanding features: 


Usage: 


Outstanding features: 


on the sub-panel or baseboard of the 
receiver. Within it are mounted the 
spring contact terminals. These con- 
tacts are in the form of double springs 
and are securely fastened in position 
to guarantee a firm sliding contact on 
the valve prongs. For added strength 
the base is reinforced at four points. 
Two screw holes are provided for the 
mounting screws. Both metal bind- 
ing posts and soldering lugs are used 
on the four terminals. The four holes 
into which the valve prongs fit are 
tapered in such a way as to make it 
easy to fit the valve into the socket. 
As the holder for the vacuum 
valves in a radio receiver. 

Positive contacts. 
Strong construction. Easy to insert 
valves. 


Maker: Herbert H. Frost, Inc. 


This Unit Provides a Smooth 


Voltage Control 


Name of instrument: Variable resistor. 
Description: This unit consists of a nickel- 


plated, cylindrical metal case with the 
wall lined with a special resistance 
composition. The contact member or 
arm is equipped with a pair of rol- 
lers so arranged that as the arm is 
turned these rollers press against the 
resistance, thus making the necessary 
contact. There is no sliding or scrap- 
ing and for that reason there is no 
wear on the resistance material. The 
roller type of contact provides smooth 
variation of the resistance. The in- 
strument is equipped with a composi- 
tion knob and may be mounted on a 


formers, Filters, Coils and Dials 
are the perfected products of a 
factory which has been building 
precision electrical apparatus 
for more than a third of a cen- 
tury. Write today for com- 
plete catalog of all Karas Parts, 
and details of the Knickerbocker 
4 and the 2-Dial Karas Equa- 
matic. 


KARAS ELECTRIC CO. 


4029-K North Rockwell Street 
CHICAGO 


AS 
DIAL KAD S E UAM ar 


KAR 


ERBOCK 


receiver panel by means of a single | 


hole in the panel. 
tainable in various resistance values 
with maximums ranging from 400 to 
500,000 ohms. 

In the plate or grid circuits of 
receivers for the purpose of stabilizing 
the high-frequency circuits or control- 
ling regeneration. In “B” power- 


packs for output voltage control. As | 


plate or grid resistors in resistance- 
coupled amplifiers. 

Neat appearance. 
Smooth operation. Positive contact. 
May be obtained with two or three 
terminals for use as a series resistance 
or potentiometer. 


Maker: Herbert H. Frost, Inc. 


This unit is ob- | 


1749 Michigan Ave., 


Now ready! Harry 
Alter’s price list for 
November. Saves 
you money on ev- 
ery requirement 
—not merely on © 
afew ‘‘bait’’ bar-- 
gains. Check and 
prove my unheard-of values. 
Test Alter’s Minute-Man“ 
shipping service. Send for 
this big catalog—free. 

(NOTE: We Sell to Dealers Only) 


Ghe harry Alter Co. 


Chicago, III. 


MAIL THIS COUPON 


The Harry Alter Co. 


1749 Michigan Ave., Chicago 
Send at once a copy of your November price 


| guide. 
Name. 
Address 


City rN 5 ,» Sea. — 
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Townsend | i= REAN OYE 
B Socket Power | YIS wn i E 
Best in World (= res 


Gays A. W. GALE 
of Gloversville, N. Y. 
— 


A 


— — 


BOOTED 


Panels for Magnaformer 
and Other Kits 


tér of May 8th, > FORMIGA is supplying handsomely decorated and 
1927. drilled front and sub panels for the Magna- 


48 W. Fulton St., 

Gloversville, N. Y. e e 
„Received the Townsend II O. K. It és former Circuit; also Tyrman front and sub panels, 
the Best in the Ward ond that Sop somt, 5 f 
nationa than ever befor, "Some of them F. L. new hook-up; Karas new hook-up; World's 
are ' 5 ° e 
WIP. WWJ, KTHS, KOP, KOA, WHA Record Ten: Cam am 
WTAM WI, KIES a 4 1 ? C field Nine and C field Seven. 


l; 1 5 ` 1 ! ih ‘ = AA 3 
ìà i | a 4 
: — 
all in the East and then some. 


Below is a re- 
production of 


A. W. a Other kits for which Formica panels are available are 
Replaces “B”’ Batteries Madison-Moore, Melo-Heald, Victoreen, St. James 


The letter above speaks for itself—proves be- 7 

d doubt that the T d “B” Socket In 3 ’ : 
Power je the most remarkable value in Radio fradyne and E T Flewelling 8 Super Eight. 
today. Sam E. Fry of 1415 Holmes St., 


it y. os oe i ks ‘ 
FVV These panels enable the home constructor to build a 
stations I never got before on a 6 tube Sia. set equal in appearance and efficiency to the best 
had station WJAX and others over 1,000 miles manufactured receivers. 


. a nae and I don't J 3 l d d l d 63 
see that it works any ter than yours.” Sol eadin ealers an her 8 

Delivers up to 100 volts on any set, on D. C. y g j 3 ywhere 
or A. C.—any cycle. Full tone, clarity and 
volume. 


Tested and approved by America’s The FORMICA INSULATION COMPANY 
leading Radio authorities — Radio 4641 Spring Grovo Avenue Cincinnati, Ohio 
News and Popalar Radio Laboratories 


ORDER TODAY?! Any part dealer 


Simply fill out the coupon and slip it into an or jobber can get 
envelope with only $1.00 and mail at once. 

Your Townsend B” Socket Power Unit will be Formica panels for you 
sent promptly. Deposit only $5.85 plus post- 


Formica has a 


ORMIC & Complete Service on 


Insulating Parts for the 
Radio Manufacturer 


age with the postman. Try out for 10 days 
then if not delighted with improvement in 
reception, return it to us and purchase price 
will be refunded. 


TOWNSEND LABORATORIES POPULAR RADIO DEALER AND JOBBER 


713 Townsend St., Dent. 19, Chicago, Ill. 


Attach Only $1.00 LISTS AVAILABLE TO MANUFACTURERS 


to this Coupon! 
SEND TODAY 


The Service Bureau of Poputar Rapio is able to place at the disposal of radio 
manufacturers a list of over 21,000 radio dealers, 3,926 radio manufacturers, 1,746 
jobbers and 326 manufacturers’ representatives. These addresses are immediately 


TOWNSEND available for circularizing prospects for new Fall lines, and more detailed informa- 
LABORATORIES tion and rates will be gladly supplied to those who wish to take advantage of 
Dept. 18. Chicago, in. what is without doubt one of the most carefully kept lists at present offered for use. 
Gentlemen: Attacher d $ . findly send £ i ir i $ 
— e: ana 1 8 Bult. 0. of 15 Address all e ra: 
for $5.85, plus postage, on guaranteed 10-day 


free trial. 


SERVICE BUREAU 
POPULAR RADIO, Inc. 


119 West 57th Street New. York, N. Y. 


S EAM s pace wcecceeet cecesesecsacseeese 


PYTTTITITITIT hd 


| 


i Münte 


Page 394 All apparatus advertised tn this magazine has been tested and approved by Porurar Rapio LABORATORY 


— — 


Transoceanic Calls Heard 


PopuIAR Rapio’s Calls Heard” Depart- 
ment is ready to serve all American ama- 
teurs by forwarding their calls heard 
(QSL) cards to their proper destination 
in foreign countries. These cards are de- 
livered through agents in those countries 
who have or can obtain knowledge of the 
present address of foreign amateurs. Popu- 
LAR Rapio is also doing the foreign ama- 
teur the service of forwarding his QSL 
cards to the proper destination in this 
country. In addition, the magazine will 
publish a monthly list in the Transoceanic 
Calls Heard” column. Address your cards 
to the foreign amateurs by call number 

and enclose them in envelopes to— 


The Calls Heard Editor 
PorULAR Rapio 


L. M. Cockaday—technical editor of POPULAR 19 775 119 West 57th Street, New York 


Rapio—made a careful study of radio-fre- om THE following stations in the United 
quency amplification tube requirements. Co- operating with Mr. States were received and logged at the 


Cockaday, Zetka Laboratories have produced the ZRF—a H amp. amateur Station of M. Meidieus 
special duty Radio-Frequency amplifier—resulting in over 33% (EF-8ARO), at Belfort, France, using 


greater amplification per stage than is possible with standard tubes. a receiver with detector and one stage 
He found in RF the main factors to be a low input capacity of low frequency: 

between the elements (which goes with a low mu) and a low plate 1ADM, 1AQT, 1ARC, 1AVL, 1CNZ, 
impedance. 1VW, 2ADL, 2AYJ, 2AZK, 2CRB, 2CUQ, 


. : 2CYX, „212, 2JN, 2PZ, 2TR, 
Try ZRF in the radio-frequency stages of YOUR SET. Only 1 5 3 C 30E. 382, 


$4.50 each. For complete characteristics of this remarkable new 4DX, 4LK, 4RN, 4RR, 8ALY, 8BTH, 
tube, write 8DHX, 8JQ, 9ARA, 9DIJ. 


ZETKA LABORATORIES, Inc., 73 Winthrop St., Newark, N. J. THE following stations in the United 


States were received and logged at the 


` amateur station of Roger Pieton 


| | $ (R390), at 92, Rue Riquet, Toulouse, 
France, using a Bourne circuit with 


one stage of low frequency: 
Clear-GlassTube M | "ine M, TA 


1AAE, 1AD, 1ADM, 1ADK, 1ACD, 
Se 1AWE, 1BBM, 1BYV, IBCV. 1BHS, 
1BYF, 1BEB, 1BUX, 1CCZ,1CM, i CMX, 
1CKP, 1CMF, 1CNZ, 1CPB, 1CRA, 1FN, 
1GWE, IIA, 1ISU, 1LRC, 1SAT, 1SMG, 
1SW, IVW, 1XV, 2AEB, 2AGN, 2AH, 
2AHM, 2ALY, 2AMD, 2AML, 2AMJ, 
2AWQ, 2AYJ, 2BLB, 2BSC, 2CH, 2EXE, 
2GP, 2GX, 2JN, 2NM, 2MX, 20X, 
2TKX, 2TOG, 2TP, 2TTH, 2TXE, 2XAD, 
3AH, 3BBG, 3BTQ, 3BWJ, 3CEC, 3CKJ, 
3JM, 3QP, 3TN, 3XAE, 4AU, 4DV, 4FA, 
4LP, 40H, 4QY, 4RN, 4RP, 4XE, SAGA, 
SAX S, SACL, SMX, 5JS, SSH, SUK, 
6AGR, 6AZS, 6BAM, 6BDN, 8ACL, 
8ACZ, 8ADE, 8ADG, 8AGA, 8AHE, 


RESISTANCE RANGE 


eS 


INE adjustment of resistance calls for limited range 
in most variable resistors. 


But the Clarostat is different; it has not one turn, or part SALY, 8ASB, 8AVL, 8AUL, 8AUT, 8BES, 
of a turn, of its knob to cover the resistance range, but several 8BOX, 8CCQ, 8CCS, 8CCA, 8CED, 
turns. Therefore, the resistance range of the Clarostat is that 8CEK, 8CLP, S8CSE, 8COA, 8DDN, 
of the usual variable resistor, plus several more turns. Instead 8DEM, 8DGB, 8DGX, 8DHX, 8DME, 
of practically zero to several hundred thousand ohms, the 8DOD, 8DON, 8DSF, 8LL, 9BAV, 9BBT, 
Universal Range Clarostat, for example, provides a range of 9BDQ, 9BZI, 9CFN, CN, 9DB, DDP, 
practically zero to 5,000,000 ohms—and with that astounding 9DDZ, 9EFK, 9EFX, 9EIM. 

range it has a more gradual adjustment than any other device — — 

with a tenth that range. One Clarostat, therefore, does the THE following stations in the United 


work of many variable resistors of other types. But the main ; 
thing about Clarostat is reliability. It combines the reliability States were received and logged at the 
of fixed resistance with the convenience of variable resistance. amateur station of L. Berger (EF- 

SOEO), at Bayonne, France, using a 


sr a ea — N] . . . 
CL A TAT three-circuit, low-loss receiver: 
S5 5 1ADM, 1BAT, i CMX. 182, 1VC, 2ASE, 
2ATS, 2BOW, 2BIQ, 2BXU, 3BQZ, 3HS, 
ie ihe standard of variable resiuance. p, SOW, SOE 387, TF, SBM, SW 
all stan „it is widely copied in appearance. r ; } : : j 
Don’t be fooled! Watch for the green box, and 8CNH, 8DJG, 8JQ, ADK, 9AEB. 
the name stamped on the Clarostat itself. VCC 
THE following stations in the United 


Your local dealer has the three types of Clarostat States were received and logged at the 


in stock. Watch the radio columns for how to 


better your present set, or how to build a better amateur station of J. Gimat (R221), 

set, with Clarostats. Write us for descriptive at 14, Rue Riquet, Toulouse, France, 
literature. using a Schnell circuit: 

AMERICAN MECHANICAL LABORATORIES, Inc. 4DV, 4FA, 4IZ, 4KU, 4NH, 40H, 4QY, 

Specialists in Variable Resistors 4TU, AXE, SACL,» SAGA, SAGQ, SAX, 

285 N. Sixth Street, Brooklyn, N. Y. SXE, 6BZF, 78F, ARA, ARK, BBH. 


9BZI, 9CFN,-9CMV, 9CN. 
ee ee i öñ 
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Weak batteries? 


R t ig 
The No Nate Charger 
ONNECT your battery JAmpere oe your “A” at top notch for every 
permanently to Rectigon— 115 program. Rectigon will recharge 
it will automatically “trickle in” your wet “B” just as easily. 
| a new power to replace what you 81 4.00 00 Rectigon is made by Westing- 
p i use; or if unusually long periods house — broadcasters of first 
| of set operation drain the bat- 5 Ampere Rectigon radio program from KDKA, 
tery faster than a “trickle will 82 0 back in 1920. Rectigon is safe, 
recharge, just swing the leads compact and simple. No mov- 
over to Rectigon’s high-rate Ao o ing parts to break or wear out, 
terminals and bring the battery $2400 ; nothing to damage the set even 
to full charge quickly and without bother. if you tune in while charging. Get Rec- 
You need only the one charger to keep tigon at your dealer’s. P 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, PA. 
Offices in All Principal Cities , Representatives Everywhere 
, Tune in with KDKA—KYW—WBZ—WBZA 


Besides Rectigon and Rectox 
for better battery charging, 
Westinghouse also makes Mi- 
carta panels and tubing for 
better insulation, and radio 
testing instruments for better 
reception. 


Rectox — for trickle charging only. 
Just attach the leads to your battery 
and connect Rectox to the light line. 
Left permanently on charge, at either 
Mor A- ampere charging rate, it keeps 
your A! battery power peppy. No 
messy liquids, no moving parts, noth- 
ing to wear out. 
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Crystal Clear Tones 


Tone quality is what radio listeners want. Volume and 
distance mean nothing if the tones are blurred. 


The Carborundum Stabilizing 


REG. U. S. PA T. OFF 


Detector Unit 


brings you natural tones clear as crystal with assured volume 
and selectivity. 

A tone perfecting unit that can be used on practically 
any set. 


3 50 in U. S. A. Dealer or direct. Or the Car- a = 
e borundum Detector alone for $1.50. ao Carborundum 
7. mpany 
* , Niagara Falls, N. v. 


THE CARBORUNDUM COMPANY Fa 
Nracara FALLs, N. Y. e 


CANADpIAN CARBORUNDUN Co., Lro. ane 
Niacara Fa tts, Ont. 4 


SALES OFFICRS AND WAREHOUSES IN New York, * 
Chicago, Boston, Philadelphia, Cleveland, Detroit, Ze 
Cincinnati, Pittsburgh, Milwaukee, Grand Rapids a 


The Carborundum Co., Ltd. rs 
Manchester, England . 


Deutsche Carborundum Werke . 
Dusseldorf, Germany . 


| POLYMET 
|CONDENSERS 


Send for free 
Hook-up Book D. 5 


LC-28—$90.15 


Kits ready for immediate 
Shipment, no substitutions 


Easier tuning—correct tube oacillation—more 
volume and clearness with an X-L VARIO 
DENSER in your circuit. 

Specified and endorsed by foremost radio an- 
thorities in all leading circuits. 

MODEL “N”—Micrometer adjustment easily 
made, assures exact oscillation control in all 
tuned radio frequency circults, Neutrodyne, Rob- 
erts 2-tube, Brownlng-Drake, Silver's Knockout. 
Capacity range, 1.8 to 20 Mfd. Price, $1.00. 
MODEL G“ —obtains the proper grid capacity 
on Cockaday cireults, filter and intermediate 


e high-frequency chokes, type 125. 
Samson high-frequency chokes, type No. 85. 
3 —Aerovozx Moulded Condensers, .02 mfd.. 


—Carter fixed resistances, 4 ohms, type 4H.. 
—Carter No. 10 tipjacks 20 
—Set insulating washers for tipjack .05 
MP“ plugs cord tip type 
—Antenna name T ate 
—Ground name plate 
—Benjamin vibrationless sockets 
—Lynch single resistance mounting 
—Lynch Suppressor, 500 ohms 
Lynch Suppressor, 600 ohms 
Lynch Suppressor, 700 ohms 
—Durham metallized resistor, 6 megohms. 
—Tait brackets. 
Alcoa aluminum Chassis 
Sets special aluminum box shields for LC-28. 
—Aluminum panel, 6x26 inch. 
— 3 inch extension shaft 


4 
2 
l 
2 
l 
l 
4 
l 
l 
l 
1 
l 
2 
l 
4 
1 
l 


Magnaformer 9-8 Kits, $128.99 


LC-27 Kits, $85.20 


Dealers and Professional Set Builder 
write for Discounts 


Wired sets in stock—write for prices 


dia geht pe charges prepaid on retail sales when 
full remittance is received with order. 


RADIO SERVICE Co. 


P. O. Box 144 Knoxville. Iowa 


They are selected by leading engineers and 
incorporated as standard equipment by 
nationally known manufacturers of receiving 
sets and power units. Follow the leaders. 


Write for Polymet Catalog 


POLYMET MFG. CORP. 
599-601 Broadway, New York City 


frequency tuning in superheterod;ne and posi- 
tive grid bias in all sets. Capacity range, 
Model G-1, 00002 to .0001 Mfd. Model G-5, 
.0001 to .005 Mfd. Model G-10, .0003 to .001 


Mfd. Price, cach, with grid clips, $1.80. 


X-L PUSH POST—Push it down 
with your thumb, Insert wire, re- 
move pressure, wire is firmly held. 
Vibrations will not loosen, releases 
instantly. A push post that excels 
in appearance, action, service and 
convenience. Price, each, 15c 


PUSH POST PANEL—7 push ports 
mounted on black insulating panel 
with permanent white markings. 
raising bushings, 


Soldering lugs, 
screws for mounting, etc., in box 
complete. Price, $1.50. 


X-L Push Pest Panel 
FREE—New, up-to-date book of wiring dis- 
gtams showing use of X-L units In the new 
LOFTIN-WHITE constant coupled radio fre- 
quency circuit, and in other popular honk - upa 
Send for yours today. 
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THOUSANDS OF FANS HAVE WAITED FOR THESE 
AMERTRAN PUSH-PULL TRANSFORMERS! 


HE intensive research work of AmerTran 
engineers has culminated in the new 
Amer Tran push-pull units Nos. 151 and 
152. With these new transformers one stage 
of Amer Tran push-pull with power tubes fol- 
lowing a first stage of Amer Tran DeLuxe, pro- 
vides for energy output to the speaker with 
less distortion than can be obtained with a 
single power tube. 

With this system, tube distortion and har- 
monics are suppressed, and the slight hum 
caused by the raw AC on the filament of the 
power tube is entirely eliminated. 

As in the case of the AmerTran DeLuxe 
transformers, the push-pull unit uses high 
permeability alloy cores. The multiple wind- 
ings of the new unit are so arranged and 
balanced as to give high inductance coupling 
and minimum capacity coupling. The input 
transformer which works out of the plate of 
one amplifying tube to the grids of two power 
tubes has approximately the same primary im- 
pedance as the two-stage AmerTran DeLuxe. 

Since various type of power tubes have dif- 
ferent values of plate impedance, AmerTran 


has provided output transformers to corre- 
spond with the power tubes of the speakers 
which are most generally used. Impedance 
ratios are calculated for a greater transfer of 
energy for frequencies from 50 to 100 cycles 
because it is in the case of these low frequen- 
cies where more energy is required to drive 
the loudspeaker mechanism. 


You may purchase these units from your 
local authorized AmerTran dealer, and they 
are available in the following types and 
prices: 


Push- Pull Input Transformers, 
Ir! we eawas sen . $15.00 each 


Push - Pull Output Transformers, 
type 152 (impedance ratio 4 
to 1) for 2 UX-210 or similar 
power tubes................ $15.00 each 


Push - Pull Output Transformers, 
type 271 (impedance ratio 2 
to 1) for 2 UX-171 tubes con- 
nected push-pull............ $15.00 each 


Amer Tran DeLuxe Transformers, available at your local dealers at 
a price of $10.00 each, have been accepted as standard by radio engt 
neers throughout the world. AmerTran Power Transformers, Chokes, 
and Resistors for high quality amplification have also enjoyed leader- 
ship as the products of a house that for over twenty-six, years has 
specialized in the building of transformer units of every description. 


AMERICAN TRANSFORMER CO. 


Transformer Builders for - 


178 EMMET STREET 3 


Over Twenty-Six Years 


NEWARK, N. J. 
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You can always bank on Faradon 


Whether you buy or build—the performance of your socket- 
power equipment can only be as reliable as the electrostatic 
condensers used. 


Large manufacturers throughout the country have found Fara- 
don Capacitors possess the qualities which are essential to 
reliability. Therefore they specify Faradon. 


Take a leaf from their book and when you buy—either set, 
kit or for replacement—insist on the generally accepted stan- 
dard or fixed condenser durability and specify Faradon Ca- 
pacitors. 


Your dealer can supply them in all desired capacitances. Ask 
for them by name—Faradon. 


WIRELESS SPECIALTY APPARATUS COMPANY 


Jamaica Plain, Boston, Mass., U. S. A. 
Established 1907 


“1282 


Electrostatic condensers for all purposes 


=. H 


CWhen the ball 
goes round the 


end for 40 yds. 


* 


a Crosley’ 


ed 


Nature always puts obstacles in our 
way. When men begin to study a 
new invention or discovery they find 
that there are many problems to solve 
before a successful device can be built. 
This was the case with the steam en- 
gine, the printing press, the automo- 
bile, the aeroplane, and every other 
major invention that you can think of. 


The vacuum tube is, perhaps, one of 

the most remarkable inventions ever 

made. We found that we could use it 

to amplify the radio signals. But when 

we tried to tune these amplifiers, so 
that they would help us 
select the desired sig- 
nal, we found that the 
vacuum had a tendency 
to misbehave. 


HIS new Crosley Bandbox 
6 TUBE RECEIVER de /uxe 


is the national radio hit at S. 


The ‘‘All American” radio of 1928! With license to par- 
ticipate in the enormous radio resources of The Radio 
Corporation of America, The General Electric Co., The 
Westinghouse Co., The American Telephone and Tele- 
graph Co., and The Hazeltine and The Latour Corpo- 
rations, the Crosley Bandbox of 1928 is an eleven“ 


When a tube is used to 
amplify, the output 
voltage is much strong- 
er than the input volt- 
age. This is the natural 
result of the amplifica- 
tion. But there is a 
SIGNAL VOLT- path back through the 
AGES GOING INTO tube through which 
mis git ht NG some of the strong out- 
ut voltage can get 
back to the input side 
of the tube. The voltage 
is then again amplified 
and again returns, getting 
stronger each time, the 


Selected by Powel Crosiey,. 
Jt., as ideal, acoustically and 
mechanically for the installa- 
tion of the Crosley ‘ Band- 


result bene 1 * the tube aoe 5 R 
goes wild. t becomes a uilt in. Crosley dealers se- 
miniature broad. of super-efficient features and amazing co-ordinated cure them from their jobbers 


casting station on its 


through 
own hook. H 


AT: MOBERTS CO: 
1340 S. Michigan Ave., 
Chicago. III 

Sales Agents for Approved 
Console Factories 

Showers Brothers Company 
Bloomington, Ind. 

The Wolf Mfg. Industries 

Kokomo, Ind. 


og performance. In it are incorporated: 
1—The best idea of balancing. 
2—The best ideas of shielding. 
3—The best ideas of sharp tuning. 
4— The best idea of controlling volume. 
5—The best idea of station selection. 
6—The best idea of finish and color. 
voltage that comes bacs 7—The best idea of power tube use. 
. 8—The best idea of console installation. 
trouble. This is called 9—The best idea of power supply connections 
Parga ne because by enclosing all leads in a cable. 
path is ad- 10—The best idea of AC tube operation. 
justed so 11—The best idea of converting AC current to 
necessary radio DC. 


If we can provide a 
second path from the 

output circuit to the GREATLY AMPLI- 
input circuit, so ar- fun BUT iD TO 
ranged that the volt- eNTRAA CE AND 
age which comes back chowo IN WITH 
through this second THE LITTLE IN- 
path is opposed to the CO#!ING nN 


SIGNAL VOLTAGES 
LEAVING TUBE 


IMPROVED 
MUSICON ES 


M usicones improve the 
reception of any radio 
set. They are perfect 
affinities in beauty and 
reproductive efective- 
ness for Crosley Ra- 
dios. A tilt-table model 
with brown mahogany 
finish stands 36 inches 
high, $27.50— 16-inch 


that it ex- 
actly bal- 
ances the 
path through 
the 
tube. 


AMPLIFIED SIG- 
NALS RETUKN- 
ING TO TUBE 
MIXING IT UP 
WITH INCOMING 
SIGNALS 


Operation of the Bandbox receiver from house current is possible 
with the AC model at $65, which uses the new amazing R.C.A. 
AC tubes. Power converter costs $69 more. 


The Hazeltine meth- 
od of balancing (or 
neutralizing) this 
pan through the tube 
as several unique 
advantagesover 
all the other methods 
that have been pro- 
Á This is why 
Crosiev radios use the 
Hazeltine ‘‘nentro- 
dyne” method. 


k 


HAZELTINE DI- 
VIDES BOLSHEVIK 
VOLTAGES. BA- 


LANCING EACH 
OTHER BY OPPOS- 
ING EACH OTHER 


R' MPUS 
TUBE AND PRO- 
GRAM SIGNALS GO 
THROUGH AMPLI- 


FIER WITHOUT IN- 
CE 


These new Bandbox receivers are now on display at over 16,000 
Authorized Crosley dealers. Their faultless reception of the 
many wonderful events constantly on the air is proving such a 
startling demonstration that a national enthusiasm sweeps the 
country in the natural exclamation—‘‘ You're there with a Cros- 
ley!” If you cannot locate the nearest dealer, write Dept. 16, 
for his name and literature. 


Super - Musicone as 
pictured above with 
** Bindbox,"’ $12.75— 
12-inch Ultra-Musi- 
cone, $9.75. 
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Crosley is licensed only for 
Radio Amateur, Experimental and 
Broadcast! Rece>tion 


THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr., President, Cincinnati, Ohio 
Prices slightly higher west cf the Rocky Mis. 


ALUMINUM 


IN RADIO -A SIGN OF QUALITY 


N the fine sets of many of the 
leading manufacturers you 
will find that Aluminum is the 
prevailing metal for shielding, 


variable condensers and chasses. 


The reason for the widespread 
preference for Aluminum is ex- 
pressed in three characteristics 
which are possessed in combina- 
tion only by Aluminum: 


High Electrical Conductivity, Workability, Lightness | 


Added to these characteristics, 


Aluminum is impervious to com- | 


mon corrosion. 


The exhaustive experiments 
of leading manufacturers that 
have proved the superiority of 
Aluminum are a guide to the 


layman in building or in buy- 


ing. 


Information on the subject of 
Aluminum in Radio will be sent 
on request. Write for the book- 
let, “Aluminum for Radio.” It 


is sent without cost. 


L. C. 28, Showing Aluminum Chassis—Sub Panel 


and “Junior” Aluminum Box Shields. 


The Aluminum Company o 


America manufacture the L. C. 28 
Chassis-Sub Panel and the 
“Junior” Aluminum Box Shields 


specified for Cockaday’s L.C. 28 


ALUMINUM COMPANY OF AMERICA 
2461 Oliver Building, Pittsburgh, Pa. 


Offices in 18 Principal American Cities | 
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ALUMINUM IN EVERY COMMERCIAL FORM 


— 4 
- ` i 
ts 
‘ D * 
U G few a £ 
E = =j - 
p ~ t 8 
N 22 1 
in ee 7 Pe - 
T y O Ree 


S 
ate 

EELE ae 
* 5 * D 


FA A 


ae od 


~ 


DES 


n- 
>? 


7 


"er a" a> 


8 


MW A 


MUST BE 
CUSTOM 


BUILT | 


The basis of Radio Efficiency and Economy— 
the H- Book explains simply and com- 
pletely how to build this remarkable receiwer. 
The H-Q Foundation Unu includes ready- 
drilled steel chassis, decorated panel, shields 
and all special hardware—a combination which 
simplifies construction. 


1e 


Associate Manufacturers 


Fa 


f SAKE a circuit continuously improved over years 

of experiment by ten of America’s leading 
d e working as a unit towards radio 
J.... perfection add the finest parts in the industry 

put them together under your own eyes, 
following the creators’ sacle instructions—and the result 
is the “Hi-Q Six”—a CUSTOM-BUILT Receiver to meet 
your exact individual needs. 

“CUSTOM-BUILT” usually implies high cost. With 
the Hi-Q Six it means economy, for the complete approved 
parts cost only $95.80 and produce a radio instrument that 
cannot be duplicated in factory-made sets at more than 
twice the price. 

“CUSTOM-BUILT” always means quality. So with 
the Hi-Q Six—equal and maximum amplification on all 
wave lengths knife; like selectivity—super-sensitiveness— 
absolute freedom from oscillation - and tonal quality as 
natural as the original. 

For complete details send 25 cents for a copy of “HiQ 
Construction Manual.” 


HAMMARLUND-ROBERTS, Inc 


Sete. 
98008 


1182-B BROADWAY 
NEW YORK CITY 


Hammarlund 


ROBERTS 


Hi-Q’ SIX 
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Here is the Eveready 
Layerbile “B” Battery 
No. 486, Eveready’s 
longest-lasting provider 
of Battery Power. 


Torn your radio dial, 
and presto! you turn your 
home into a theater, a con- 
cert hall, a lecture room, a 
cabaret, a church, or what- 
ever you will. Turn the dial 
and your attentive ear does 
the rest. That is all there is 
to this magic of radio. 


Or almost all. If a radio 
set is to work at its very best, 
attracting no attention to 
itself, creating for you the 
illusion that can be so con- 
vineing, you must pay a 
little attention to the kind 
of power you give it. There 
is but one direction, a 
simple one—use Battery 
Power. Only such power is 
steady, uniform, silent. It is 
called by scientists pure 
Direct Current. Any other 
kind of current in your 
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Radio is better with Battery Power 


radio set may put a hum 
into the purest note of a 
flute, a scratch into the song 
of the greatest singer, a 
rattle into the voice of any 
orator. 


Don’t tamper with tone. 
Beware of interfering with 
illusion. Power that reveals 
its presence by its noise is 
like a magician’s assistant 
who gives the trick away. 
Use batteries—use the Ever- 
eady Layerbilt “B” Battery 
No. 486, the remarkable 
battery whose exclusive, 
patented construction makes 
it last longest. It offers you 
the gift of convenience, a 


things 


you 


gift that you will appreciate 
almost as much as you will 
cherish the perfection of 
reception that only Battery 
Power makes possible. 


NATIONAL CARBON CO., INC. 
New York UCC San Francisco 


Unit of Union Carbide and Carbon Corporation 


Tuesday night is Eveready Hour 

Night—9 P. M., Eastern Standard 

Time 
WOC-—Davenport 
KSD-St. Louis 

Minneapolis 

weco-| $; Paul 
WDAF-Kansas City 
RC- ashington 
WGY-Schenectady 
WHAS—Louisville 


WEAF—New York 
WJAR—Providence 
WEEI—Boston 
WFI-—Philadelphia 
WCGR-Buffalo 
WCAE—Pittsburgh 
WSAI—Cincinnati 
TAM Cleveland 


WMI Detroit WSB Atlanta 
WGEN- Chicago WSM—Nashville 
WMC—Memphis 


Pacific Coast Stations— 
9 P. M., Pacific Standard Time 


KPO-KGO-—San Francisco 
KFOA—KOMO-Seattle 
KFI-—Los Angeles 
KGW-—Portland 
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For These Four Reasons 


Arcturize your present Radio Set—enjoy 
all the benefits of A-C Power from your 
light socket with 


ARCTURUS A-C TUBES 


Detector 7 Amplifier 7 Power 


Arcturus A-C Tubes 
Have 4 Outstanding Features 


1. Exceptional tone quality, volume and sensitivity. 
2. Readily adaptable to all circuits using standard 
sockets. 3. Perfect operation under all normal line 
voltage variations. 4. Free from hum. 


If you have been awaiting the perfection of A-C 
Tubes before modernizing your present set, send at 
once for detailed information on the operating char- 
acteristics of Arcturus A-C Tubes. 


Ask Your Dealer 


It doesn’t take long or cost much to install Arcturus 
A-C Tubes in your present set. Your dealer’s service 
man can get engineering instructions for the few simple 
changes in wiring that are necessary. Always remember 
that in changing over your set for A-C operation, 
Arcturus A-C Tubes require the least changes in wiring. 
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For the Technical Man 


The unique advantages which 
we claim for Arcturus A-C Tubes 
are directly traceable to unique 
features of construction and ex- 
ceptional operating characteris- 
tics. 

The exceptional long life of 
Arcturus Tubes is due to the 
enormous electron supply result- 
ing from the heater operating at 
a low temperature. 


The highly efficient cathode is 
responsible for the unusual sen- 
sitivity of Arcturus A-C Tubes, 
and for the exceptional volume 
and tone quality which their use 
insures. This cathode produces: 
1. A high amplification factor 


(10.5). 2. Alow plate impedance 
(9,000 ohms). 3. A high mutual 
conductance (1160 micromhos). 


Since the base of the Arcturus 
A-C Tube is of the standard four 
prong type, no additional ter- 
minals are required, making 
Arcturus Tubes adaptable to ex- 
isting circuits with all the simplic- 
ity of D-C tubes. No center 
taps or balancing are required. 
A common toy transformer may 
be used. Filament voltage is the 
same (15 volts) for all types— 
detector, amplifier and power. 


The freedom from hum which 


is one of the most important 
features of Arcturus A-C Tubes 


is due to the use of low A-C cur- 
rent, only 0.35 ampere. (Dis- 
turbing electro-magnetic fields 
are proportional to alternating 
current—not voltage.) Arcturus 
Tubes in all stages are four 
element tubes with indirectly 
heated cathodes. 


Normal variations in line volt- 
age do not affect the operation 
of Arcturus A-C Tubes. The 
amplification factor is practically 
constant over a wide range of fila- 
ment voltages—13.0t018.0 volts. 


The use of a heavy carbon 
filament enables Arcturus A-C 
Tubes to withstand even an 
unusual overload. 


ARCTURUS RADIO COMPANY, INC. 


257 Sherman Avenue, Newark, N. J. 
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POPULAR RADIO SERVES THE RADIO PUBLIC 
In the new laboratory of Poputar Rapio, shown above, the testing 
of new radio apparatus, which PoPpUI AR Rapio has been doing in the 
past as a service to the radio public, is being continued on a larger 


scale and with greater accuracy than ever before. 


Increased floor 


space and better testing apparatus will give an opportunity for service 
that no other magazine can offer. 


GLENN FRANK, that amiable philos- 
opher who does so much constructive 
thinking for the American people, is 
quoted from the Child Welfare Maga- 
zine as follows: 

“The future of America is in the 
hands of two men—the investigator 
and the interpreter. We shall never 
lack for the administrator, the third 
man needed to complete this trinity of 
social servants. And we have an ample 
supply of investigators, but there is a 
shortage of readable and responsible in- 
terpreters, men who can effectively play 
mediator between specialist and layman. 
The practical value of every social in- 
vention or material discovery depends 
upon its being adequately interpreted to 
the masses. Science owes its effective 
ministry as much to the interpretative 
mind as to the creative mind. The 
knowledge of mankind is advanced by 
the investigator, but the investigator is 
not always the best interpreter of his 
discoveries. Rarely, in fact, do the 
genius for exploration and the genius 
for exposition meet in the same mind. 

“Democracy of politics depends on 
democracy of thought. ‘When the in- 
terval between the intellectual classes 
and the practical classes is too great, 
says Buckle, ‘the former will possess 
no influence, the latter will reap no 
benefit.’ A dozen fields of thought are 
to-day congested with knowledge that 


the physical and social sciences have 
unearthed, and the whole tone and tem- 
per of American life can be lifted by 
putting this knowledge into general cir- 
culation. But where are the inter- 
preters with the training and the will- 
ingness to think their way through this 
knowledge and translate it into the lan- 
guage of the street? 

“I raise the recruiting trumpet for 
the interpreters.” 

* % 

Hap Dr. Frank set to the task of 
outlining the function of POPULAR RA- 
pio he could not have done so more 
effectively. For six years this publi- 
cation has used its resources that it 
might perform the function of inter- 
preter with honesty and authority, be- 
lieving always that a function of this 
sort is one of the prime requisites of 
the mechanical age in which we move. 

* * 

AFTER having received a number of 
letters questioning the license we have 
taken in using the term “valve” in 
place of “tube,” we feel constrained to 
say something in defense of this pol- 
icy. One slightly irate reader com- 
plains with some feeling that we have 
been “high hatting” him. POPULAR 
Rapro obviously has no interest in “high 
hatting”? its readers, but it does have 
a sincere desire to keep its terminol- 
ogy as scientifically accurate as possible, 
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and, following the growing tendency of 
the radio engineering profession, it has 
forsaken the ambiguous term “tube” for 
the more descriptive one of valve.“ 
After all, a tube may mean a container 
for toothpaste or the Hudson River 
Vehicular Tunnel. 
* * 

PopuLAR Rapio feels especially grati- 
fied to be the first publication to pre- 
sent the details of a simplified super- 
heterodyne employing the new AC 
valves. The description of this un- 
usual receiver will be found on page 413 
of this issue. Those who have the 
superheterodyne fever have never been 
presented with a better opportunity to 
build the receiver of their ideals with 
a minimum of expense and be assured 
of a maximum of performance. 

* * 

For several years the editors of Por- 
ULAR Rapio have attempted to interest 
Dr. Goldsmith (Chief Broadcast Engi- 
neer of the Radio Corporation of 
America) in the preparation of a manu- 
script for publication. Diligence has 
won out, and in this number (page 411) 
Dr. Goldsmith lays down his somewhat 
startling views on the broadcasting en- 
gines of the immediate future. Engi- 
neers used to talk timidly about 5,000 
watts, and now Dr. Goldsmith does not 
care who hears him predict the con- 
struction of stations requiring 1,000 
kilowatts of power. To our way of 
thinking, he presents the true spirit of 
engineering progress in his startling 
prognostications. And we have long 
since grown weary of the engineering 
pussy-footers who are afraid to appraise 
fully the acumen and daring of their 
own profession. 

* * 

THE description of the Thordarson 
power-pack and amplifier in this issue 
once again demonstrates the ease with 
which an old receiver can be modern- 
ized with new power equipment. 

* * 

Dux to the press of editorial matter, 
PopulAR Rapiro had to postpone the 
article on the new amplifier perfected 
by Manfred von Ardenne, which had 
been announced for a previous number. 
In giving the constructional details in 
this issue (pages 420-421), we feel cer- 
tain that the astonishing quality of re- 
production and the compactness of the 
unit will recommend it to every radio 
fan who is looking for better low-fre- 
quency amplification. 
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giving exception- 
ally uniform am- 
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0 plification ara Faithful reproduction of the deepest bass note, the trill of 0 
ij moderate price. the highest treble note and exact reproductions of all the in- we 
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ern radio set. Will : : 
in the shape of faithful tone reproductions! 


purify and im- 
prove the tone of 
your speaker. 
Prevents possible 
accidents from 
shocks and burn- 
outs by elimi- 
nating D. C. and 
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trickle cha 


Want 


full rate charging too? 
then you want Rectigon! 


Yo need only one charger— 3 Ampere Rectigon 
18 
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Want 


the Westinghouse Rectigon. 


Rectigon gives you two charging 
rates—a “trickle” and a “high”. 
With it you can get everything 
that you want from a trickle 
charger. But, when your set 
has been in almost continuous 
operation for a number of hours 
and a trickle charger can’t bring 
the battery back — then’s when 
you'll need Rectigon most. 
For Rectigon’s high charging rate will give 
the battery its full strength quickly and 
surely. Another change of the Rectigon 
leads and you recharge your wet B' — 
all with one charger, the Rectigon. Also 


ring? 


5Ampere Rectigon 
2588 


now 
42420 


charges yourautomobile battery. 


Westinghouse makes Recti- 
gon—and Westinghouse knows 
radio. You remember when the 
first program came from KDKA 
—perhaps you’re listening to 
Westinghouse radio every night 
now. Rectigon is simple and 
safe. It uses no acids or chem- 
icals — has no moving parts to 
break or wear out. No harm 
done if you tune in while charg- 
ing—none if the power goes off while Rec- 
tigon is in the circuit. For the cost of 
a few outside chargings, you can put 
Rectigon in your cabinet and forget the 
annoyance of weak or run-down batteries. 


Battery Charger 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, PA. 
Offices in All Principal Cities 7 Representatives Everywhere 
Tune in with KDKA — KYW — WBZ — WBZA 


Rectox— for trickle charging only — 
will transform your wet “A” battery 
into a light-socket power unit. Replace 

- your power every time you turn off the 
set. Rectox is trouble free — uses no 
acids or chemicals, has no moving 
parts. Adjustable to }4 or i- ampere 
charging rates. 


Besides Rectigon and Rectox for 
better battery charging, West- 
inghouse also makes Micarta 
panels and tubing for better 
insulation, and radio testing in- 
struments for better reception. 
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Westinghouse Rectigon 


Valuable to Engineer and Novice Alike 


„POpULAR Rapio has always made a most cordial appeal 

tome. Its digest of all that is new and authentic in radio 

js accurate and scientific enough for the use of the pro- 

fessional engineer, and practical enough to meet the needs 
of the amateur.“ 


AVL riick 


CHIEF ENGINEER, 
DuBILIER CONDENSER CORP. 
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From a drawing made for Porurar Ravio by Arthur Merrick 


The 1,300 Horsepower Voices of Tomorrow’s Broadcasting 


When antennas sizzle with a million watts of broadcasting power, we may see such 
gigantic towers as these servicing the entire country with talent recruited from the 
nation’s best artists. The station would have to be located a good distance from large 
cities, to prevent absolute “blanketing’ of nearby receivers, and a power plant big 
enough to serve a fair-sized town would be necessary to supply electrical energy. 
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AND NOW ENGINEERS ARE PREDICTING 


1,000,000-Watt Broadcasting 


Time was when 5,000-watt transmitters were regarded as marvels of 
broadcast engineering. And now no less an authority than Dr. 
Goldsmith, the designer of the new 50,000-watt WEAF, answers the 
question, How large can they build the broadcasters?” with predic- 
tions of the 1,000,000-watt broadcasters of the near future. And it 
is evident that we may look forward to the day when the ether of 
space will reel with the violence of still greater power! 


T is by no means self-evident at 
the present time whether the power 
that should be used by broadcasting 
Stations to reach the listeners should 
be low or high. We have, however, 
now reached a point in broadcast de- 


velopment where we can take stock and 


endeavor to determine what trend in the 
use of power is desirable in broadcast 
transmission on a large scale. 

It is assumed that stations of a non- 
Speculative nature—that is, stations 
having as their serious purpose to sup- 
ply acceptable programs to the com- 
munity and to derive a reasonable re- 
tum from such activities—are under 
consideration. Purely local stations, 
ultra-specialized stations and stations 
which are attempting to capitalize a 
Possible temporary situation which 
Permits inappropriately direct advertis- 
Ing to be broadcast at unsuitable hours, 
need not be considered in any discus- 
sion of the probable permanent trend 
of broadcasting. 

To determine the trend of power in 
broadcasting involves a consideration 


By DR. ALFRED N. GOLDSMITH 


of both the lower limit and the upper 
limit of the power of stations. 

Unless a broadcasting station has 
what may be termed an economic ser- 
vice area, it is not proceeding on a 
sound basis. The “service area” of a 
station can be defined in various ways. 
Perhaps as simple a definition as any 
is the area within which the station 
will give enjoyable program reception, 
day or night, winter or summer, except 
under unusually disturbed conditions, 
such as thunderstorms, local interfer- 
ence or the like. 

Estimates of service range and area 
vary, depending upon the opinion of 
the originator of the estimate as to how 
much noise accompanying a program 
will be tolerated by the average lis- 
tener. It has been estimated that in 
the eastern part of the United States, 
for the average listener in the city or 
suburbs, the service range of a 50-watt 
station is about 3 miles, of a 500- 
watt station about 10 miles, of a 
5-kilowatt station 30 miles, and of a 
50-kilowatt station about 100 miles. 
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Within the service area of a station 
there is an audience having a definite 
purchasing power for commodities ad- 
vertised indirectly by the station (per- 
haps including radio receivers as well, 
even though these are not specifically 
mentioned). A station is commercially 
justified only if the annual purchasing 
power of the audience, averaged over 
all events given during a year, is great 
enough to justify the cost of the en- 
tertainment thus broadcast, both to the 
sponsors (advertisers) and to the broad- 
casting company itself. 

In considering the lower limit of 
desirable transmitter power, the neces- 
sity for adequate service has been 
stressed. The service area is limited 
by interfering factors which injure the 
received signal quality. They include 
static (atmospheric disturbances), man- 
made electrical disturbances and, oddly 
enough, competing stations which by 
the attractiveness of their programs 
may draw the audience away from any 
given station. A successful broadcast- 
ing station, therefore, must produce 
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adequate signal strength over consid- 
erable areas. 

In general, 5 kilowatts is the present- 
day lower limit of power for stations 
of importance located outside of large 
cities. The location of stations within 
large cities is, in the present state of 
the art, to be regarded as inappropriate. 

Turning to the question of the upper 
limit of broadcasting power, it is clear 
that the cost of à transmitting station 
will become excessive if transmitter 
power beyond a certain limit is used. 
The first cost of the station, and its 
maintenance (including the cost of elec- 
trical power), all force the broadcaster 
to consider seriously the use of no 
greater power than is necessary to jus- 
tify the expense of the station. 

Furthermore, the use of too high a 
power will lead to serious local inter- 
ference, even in regions where the pop- 
ulation density is not particularly high. 

It might be thought, at first, that 
one could increase the service area of 
a station indefinitely by increasing the 
transmitter power. This, however, is 
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not true, because at a distance of be- 
tween 75 and 150 miles from the sta- 
tion fading of the signals begins to be 
a serious limitation of the quality of 
the service rendered by the station at 
such distances. A signal which fades 
in and out more or less irregularly ob- 
viously cannot be regarded as satisfac- 
tory to the average listener. Should 
fading be eliminated, the service range 
of stations might be extended beyond 
perhaps 100 or 150 miles, but it is 
doubtful whether, in the present state 
of our knowledge of radio wave propa- 
gation, any engineer will be justified in 
planning a station to have a greater 
service range than 100 or 150 miles. 

On the other hand, if we aim at a 
150-mile service range, sufficient power 
must be used at this inner edge of the 
fading zone to produce a signal of ade- 
quate intensity. 

To be more specific is rather diffi- 
cult at present, but for stations located 
within 50 miles of large cities the pos- 
sible upper limit of power clearly lies 
between 50 and 500 kilowatts at pres- 
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ent. On the other hand, for stations 
located at greater distances from large 
cities, and particularly in the western 
portion of the United States, a rough 
estimate of the upper limit of power 
is between 100 and 1,000 kilowatts. 

We have, therefore, reached a point 
in broadcasting development where, in 
certain portions of this country, trans- 
mitter powers as high as 1,000 kilo- 
watts may be considered as a possi- 
bility worthy of serious consideration. 
While this may come as something of 
a shock to those who once regarded 
one-half kilowatt as the maximum 
necessary power for broadcasting sta- 
tions, yet the marked success of the 
50-kilowatt station WGY has encour- 
aged forward-looking engineers to plan 
further increases of power under suit- 
able conditions in the future. 

From the foregoing it is obvious that 
the general trend of power in broadcast 
transmitters is rapidly upwards. The 
power is being increased tenfold. on the 
average, about every three years. In 

(Continued on page 458) 


“WE ARE NOW ENTERING AN ERA OF REAL BROADCASTING” 
Dr. Goldsmith, Chief Broadcast Engineer of the Radio Corporation of America, looks on 
beyond his achievement in designing the super-power station WEAF to the day when he 
will be called upon to design a 1,000,000-watt station. 
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AC SUPERHETERODYNE 
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There are no cum- 
bersome batteries 
to run down, n? 
trickle chargers to 
fuss with, no liquids 
to spill, in this set- 
up, and the stations 
come in with the 
superb quality and 
volume of superhet- 
erodyne reception. 


Radio engineering has at last made possible a receiver that has long 

been dreamed of by radio builders—a highly simplified superhetero- 

dyne incorporating all the desirable refinements of complete power 

operation from the lighting lines and the high selectivity, volume 
and tonal quality of heterodyne reception. - 


ANY experimenters and set build- 

ers have been deterred from 
building a receiver employing the super- 
heterodyne principle by the mere fact 
of the usually high operating expense 
in “B” batteries and the “A” battery 
drain for so many valves. 

The superheterodyne receiver neces- 
sarily employs a larger number of vac- 
uum valves than most other standard 
circuits. The number of valves for use 
in such a circuit is an average of eight, 
although the superheterodyne principle 
has been used with as low as four and 
as high as fourteen vacuum valves. 

This new superheterodyne, however, 
which uses AC valves throughout, en- 
tirely eliminates the problem of battery 
drain, as all of the power is drawn 
from the lighting lines and no batteries 
are needed, except a 4½- volt C“ bat- 
tery, upon which there is little drain. 

The new set is the first of its kind 
and operates admirably. It is built 
around the use of a high-wave ampli- 
fier originally designed for reception of 
time signals from the well-known Navy 
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station at Arlington. The time-signal 
amplifier is manufactured complete, and 
contains the apparatus included in the 
dotted enclosure, F, in Figure 1. 

It has been found that this amplifier 
performs admirably the functions of 
the intermediate amplifier ordinarily 
used in superheterodynes by merely 
adding an oscillator, shown in Figure 
1 at J2, and a first detector, JI. 

AC valves are used throughout the 
receiver; these are operated by the 
heater transformer at L, which operates 
direct from the 110-volt AC lighting 
line. This heater transformer also lights 
the two small pilot lights that tell 
whether the set is on“ or “off.” 

The set is built on the same idea as the 
LC-28 high-frequency pack, in that it 
includes no low-frequency amplifier, and 
should be used with a separate two- 
stage low-frequency amplifier. For this 
purpose the LC-28 Unipac is recom- 
mended, as the AC superheterodyne has 
been especially designed to work in 
conjunction with it. 

The LC-28 Unipac furnishes complete 


“B” voltages to this receiver and at 
the same time furnishes a power-oper- 
ated amplifier of excellent quality that 
will make reception a pleasure. 


How to Assemble the Instruments 


The new receiver proper, which in- 
cludes the intermediate-frequency pack 
in combination with a heater trans- 
former for supplying the heating cur- 
rents to the six Sovereign AC valves, is 
assembled upon a metal chassis with a 
metal front panel. All of the holes are 
drilled in these two units to fit exactly 
the instruments, parts, jacks and bind- 
ing posts that go to make up the re- 
ceiver. 

It would probably be best first to 
assemble the instruments that are 
mounted on the metal chassis, U, shown 
in Figures 3 and 4. 

Fasten down the two coils, A and B, 
the choke coil, G, and the two valve 
sockets, J1 and J2. Then attach to 
the metal chassis the condenser, Q, by 
flattening out one lug so that it screws 
directly into the hole in the chassis by 
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THE SCHEMATIC WIRING DIAGRAM OF THE RECEIVER 


Ficure 1: This diagram shows the type of circuit employed in the new superheterodyne 
intermediate-frequency amplifier, F, and includes the first and second detectors and the 


oscillator circuit. 


means of a machine screw and nut. 
Next mount the heater transformer, L, 
by means of two bolts and nuts, in 
the position shown in Figure 3. The 
grid condenser, I, and the grid-leak, H, 
may next be mounted upon the grid 
terminal of the socket, Jl, by bending 
over the small end of the lug of the 
grid-leak clip and screwing it tight un- 
derneath the screw terminal on the 
socket. The next job will be to mount 
the six binding posts, R1, R2, R3, R4, 
R5 and R6, along the back of the 
chassis, U, using the insulating washers 
that are furnished with the chassis to 
insulate the binding posts from the metal 
chassis, U. The ground binding post, 
too, may be fastened directly to the 
chassis, but without an_ insulating 
washer. Then mount the two tip jacks, 
S1 and S2, using insulating washers 


A VIEW OF THE SET FROM BENEATH 


heaters of the six vacuum valves 


here to insulate them from the metal 
chassis. 

Next mount the three-stage long- 
wave time-signal amplifier and detector 
unit, F, by means of four machine 
screws threaded up through the holes in 
the chassis and into the cover case of 
the unit. This will fasten it firmly. 

After this the two metal windows 
for the dial controls may be fastened 
onto the front panel, T. At the same 


time fasten the two pilot lights, M1 


and M2, in position, as shown in Figure 
3. Four small machine screws and nuts 
are used in this operation. 

Next mount the filament rheostat, N, 
and the gain-control, P, as well as the 
small variable condenser, E, on the 
front panel, as shown in Figure 3. The 
condenser, E, is fastened directly to 
the panel, but the two rheostats should 
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Ficure 2: Here is shown the under side of the metal chassis with the 
neat cable wiring completed. The switch, O, is the only unit mounted 
underneath the chassis 


A filament lighting transformer, L, is used to supply current for the 


be insulated from the panel with fiber 
washers. 

After this has been done the two 
variable condensers should be attached 
to the mounting brackets of the drum 
dial, the drums attached to the con- 
denser shaft and the whole assembly 
mounted on the front panel, with the 
control knobs fastened through the 
front panel. Next, fasten the front 
panel, T, to the metal chassis by means 
of eight machine screws, fastened 
through the panel and held tight with 
nuts on the inside of the metal chassis. 
When this is done the construction work 
is complete, except for mounting the 
switch, O, as shown in Figure 2. 

The wiring may now be started. 


How to Wire the Receiver 


By using a metal chassis which is 
grounded, many of the connections or- 
dinarily necessary are done away with. 
All connections should be made with a 
braided insulated wire, such as Kellogg 
hook-up wire or Corwico Braidite. 

If the wiring instructions, as shown 
clearly in the picture wiring diagram 
in Figure 4, are followed exactly, this 
job will be a simple affair. The wiring 
in this drawing is shown in blue, while 
the parts are outlined in black. Where 
the wiring runs underneath the metal 
chassis it is shown in dotted blue lines. 

All of the wiring inside of the ampli- 
fier, F, is done by the manufacturer, 
and, of course, this has not been shown 
in the picture wiring diagram. 

(Continued on page 476) 
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POPULAR RADIO WORK SHEET 
The New AC Superheterodyne 
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A TOP VIEW OF THE RECEIVER 


FicurE 3: The shielded time-signal amplifier that is used for an intermediate- 
frequency amplifier is shown at the lower right; the filament transformer is at 


the left. 


Note the cable wiring for the heater circuits of the AC valves. 


List oF PARTS For BuILDING THIs RECEIVER 


A and B—S-M coils, No. 111A, 
equipped with S-M coil sockets, 
No. 515; 

C and D—S-M variable condensers, 
No. 316B, .00035 mfd.; 

E—S-M midget condenser, No. 342; 

F—S-M time-signal amplifier, No. 440, 
112 kilocycles; 

G—S-M high-frequency choke coil, No. 
275.: 

H—Carter grid condenser, .00015 mfd., 
with grid-leak clips; 
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Cost oF Parts: Not over $83.00 


I—Polymet grid-leak, 2 megohms; 

Ji, J2, J3, J4, JS and J6o—S-M vac- 
uum valve sockets, No. 511 (only 
two required, as sockets J3, J4, J5 
and J6 are part of the complete 
amplifier, F); 

K1 and K2—S-M vernier drum dials, 
No. 805; 

L—S-M filament lighting transformer, 
No. 325; 

M1 and M2—Pilot lights that are fur- 
nished as part of the equipment 
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with the No. 805 vernier drum dials; 
N—Carter rheostat, type MW 1/5; 
O—Carter power switch, No. 110; 


P—Carter potentiometer, type MW- 
6,000 ; 

Q—Carter fixed condenser, No. 105, 
5 mfd.; 


R1, R2, R3, R4, R5 and R6—X-L 
binding posts; 

S! and S2—Carter tip jacks, No. 10; 

T and U—Van Doorn panel and chassis 
unit, drilled. 
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THE PICTURE WIRING DIAGRAM OF THE RECEIVER 


FicurRE 4: The instruments are outlined in BLACK. The wiring under the panel is shown 
in dotted BLUE lines, and the wiring above the panel in solid BLUE lines 
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Radio “Spooks” All Over the House! 


The mystery of the house of radio “spooks” is 
no mystery at all to the initiated, and with the 
information given here any radio fan should be 
able, with very little trouble, to mystify his 
friends and create endless amusement for him- 
self during the long winter nights to come. 


A VOICE FROM THE ETHER? 
Suppose you were visiting a friend and 
spending the evening listening in on the 
radio. Suppose in the midst of the broad- 
cast you should suddenly realize that a 
ghostly voice was coming from BENEATH 
the chair in which you were comfortably 
ensconced. Well, whatever you thought, 
you would probably duplicate the atti- 

tude of the young man above. 


HE casual, unsuspecting visitor to 

this house of radio marvels sees 
practically nothing that would arouse 
his suspicions or that would lead him 
to believe that he was going to be the 
victim of radio trickery. A single 
loudspeaker of the cone type sits on 
the radio stand, and the genial host 
tunes in on one of the popular local 
stations. There is nothing unusual 
about the reception, save that it is 
good and that the volume is well above 
that afforded by the average radio re- 
ceiver. 

As the evening wears on, the guest 
quite suddenly realizes that the music 
is no longer coming from the visible 
speaker. It is just as sweet and as 
mellow and as entertaining, but the 
source of it has now become more or 
less perplexing. Now it seems to come 
from the roof; now from the living 
room, and now from the vicinity of the 
steam radiator. You can imagine how 
surprised a guest would be to suddenly 
realize that even the very chair he 
sits in is alive with vibrations. Sure 
enough, he is sitting on a loudspeaker! 

This last exciting experience actually 
makes Mr. Guest a little inquisitive, 
and this leads to a confession and dem- 
onstration, which is more or less start- 


ling. The host, who prefers to remain 
anonymous as far as the reader of Por- 
ULAR Rapio is concerned, claims that 
he has busied himself during the past 
year by making loudspeakers out of 
every conceivable household article. 

The speaker unit is one sold under 
the trade name of INTERNATIONAL, and 
it was originally intended to be used 
in conjunction with the sounding board 
of a piano. The armature of this 
speaker protrudes through the case, and 
by the use of a special bracket this 
armature can be pressed against the 
surface with which it is to be used 
in contact. 

Fourteen of these units were em- 
ployed in the house of radio wonders, 
units being attached to such places as 
the sounding board of the piano, the 
wall of the room, the panel of the door, 
and behind a picture on the wall. 

A rather amusing means of entertain- 
ing dinner guests was provided by at- 
taching one of these units underneath 
the dining-room table. A still more 
ingenious application was that of ap- 
plying the unit to the large panel at the 
head of the bed in the guest room. 
Mr. Arthur Bagley, the gentleman who 
conducts the health Tower exercises 

(Continued on page 494) 


Here are three novel sounding boards for the reproducer unit that furnishes the voice of the 

radio ghost. At the left the unit is shown with its driving pin against a wooden wall partition. 

In the center it is clamped in such a position that its driving pin presses against a steam radia- 

tor. At the right the kitchen stove is being made to speak with the tongues of radio announcers. 

The ingenious fan needn’t stop here, for any surface that can be made to vibrate at an audible 
frequency may be used as a sounding board. 
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Ficure 1: 


power on the Atwater Kent model 35 receiver. 
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EASY TO INSTALL, EASIER TO OPERATE 


This illustration shows graphically all the changes necessary in installing socket 
The socket adapters and complete cable 
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S- Gnade, 
LEADS CONNECTED 
TOGETHER 


— 


Be HERE 


° equipment for the connections indicated above come with the POWERIZER. 


NO MORE BATTERY WORRIES IF YOU INSTALL 


Socket Power tor Your Atwater Kent 


This is the second of a series of articles that tell you how to bring 
your old receiver models up to date by providing them with complete 
AC operation from the lighting lines. 


O the thousands of people through- 

out the country who own Atwater 
Kent radios, the prospect of operating 
their receivers entirely from the light 
socket, without any of the worries at- 
tendant upon battery upkeep, will come 
as a long awaited boon. This is espe- 
cially true of the installation described 
here, as the whole change-over opera- 
tion, including the wiring of all of the 
AC valves and the hooking up of the 
special power-pack, is a matter of only 
a few minutes’ work, and can be done 
by even the most inexperienced fan. 
The whole operation of making the AC 
installation on the Atwater Kent, model 
35, 6-valve receiver is shown graphi- 
cally in Figure 1. 

The power-pack used is known as the 
PowERIzER, and is manufactured espe- 
cially for Atwater Kent sets. With it 
is furnished a complete assembly of 
five socket adapters with a special 
heater cable that may be connected to 
the receiver in a few minutes. An out- 
put plug is also furnished for the last 
valve socket in the set for connecting 
to the 210 type power valve in the 
Powerizer. The standard battery cable 
furnished as part of the Atwater Kent 
set is connected to three binding posts 
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on the connection panel of the Power- 
izer unit. The wires of this cable are 
to be grouped together as shown in 
Figure 1. 

Four Ceco M-26 AC valves are to 
be placed in the socket adapter and, in 
turn, inserted in the first, second, third 
and fifth vacuum valve sockets in the 
set. Insert a Ceco N-27 valve in the 
fourth valve socket. 

With AC operation, of course, it is 
imperative that a new volume control 
be installed on the receiver. This may 
be done on the receiver itself by fol- 
lowing the instructions that come with 
the Powerizer, or the volume control 
may be installed externally in the 
antenna circuit. The volume control 
might be a 50,000-ohm potentiometer. 

When the various connections have 
been made, as shown in Figure 1, the 
Powerizer may be installed underneath 
the set in the radio table or console, 
with the set on top, in its proper place. 
The power plug may be inserted in a 
lighting line socket and the unit com- 
pletely controlled from the switch on 
the Powerizer. The Powerizer itself 
contains a complete power transformer, 
filter circuits, voltage dividers, all ad- 
justed for the proper voltages and fixed, 


and a full-wave rectifier valve of the 
280 type, as well as a power amplifier 
valve of the 210 type. 

Once this installation has been made 
no further care or adjustment is neces- 
sary outside of handling the on“ and 
“off” switch. The set will tune exactly 
as before and the operation will be the 
same except that the new volume con- 
trol is to be used instead of the old 
one. 

The receiver will function with 
greatly added vigor and much improved 
tone quality, especially featuring the 
low notes of the orchestral accompani- 
ments, and eliminating the overloaded 
distortion usually found in sets using 
only a small power valve. 

In general, the results prove so satis- 
factory that every owner of this type 
of receiver should investigate the 
proposition so that he may more fully 
take advantage of modern broadcasting. 
Wide-awake radio dealers, as well as 
service men and professional set build- 
ers, will find in this new development 
an excellent and profitable opportunity 
to serve their clientele by improving 
reception conditions and eliminating 
the fuss and bother of battery replace- 
ment for themselves and their clients. 
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MR. GLENN BROWNING WITH HIS NEW PET 
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Few receivers have been more popular among set builders în the past 


than those designed by Messieurs Browning and Drake. 


Here is Mr. 


Browning with their latest creation, the work of a year’s experiment, 
which promises to outdo even the splendid performances of the earlier 
models of their design. 


WHEREIN MR. BROWNING TALKS ABOUT THE 


1928 Browning-Drake 


By GLENN BROWNING 


HE Browning-Drake receiver, the 

outcome of the experimental work 
of Dr. Frederick Drake and the writer, 
was first introduced to the public some 
three years ago. Its popularity since 
that time has been steadily increasing 
and is due to the fact that the receiver 
is simple and inexpensive to build, but 
at the same time sensitive and selec- 
tive. The low-frequency amplifiers 
specified with this receiver have always 
been of good quality, so that the results 
obtained were pleasing and satisfactory 
to the user. 

Next month, in PopuLar RADIO, the 
writer will describe a new Browning- 
Drake receiver which is still easier to 
tune, still more sensitive, so as to cover 
greater distances, and still more selec- 
tive, so as to cope with the congestion 
of present-day broadcasting. It also in- 
cludes certain other refinements and 
improvements that will be of interest 
to Browning-Drake fans. 

In the new set complete shielding is 
recommended, as it is essential to se- 
lectivity in such areas as Chicago and 
New York, and other congested locali- 
ties. 

The main feature of the new set will 
be an entire change in the neutraliza- 
tion system, using shunt-plate feed in 
order that standard 201-a type valves 


may be used in the high-frequency am- 
plifier. 

A further point of interest will be 
the use of either AC valves or stand- 
ard valves in the new set. 

In working out the new neutraliza- 
tion system, Dr. Drake and the writer 
spent a number of months in the labora- 
tory trying out a number of neutraliza- 
tion systems, and finally decided upon 
the one to be described. In this sys- 
tem the high-frequency valve in the 
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amplifier is fed by a parallel system 
so that no high-frequency current is 
able to pass through the “B” batteries 
or other “B” sources. This parallel 
feed system consists of a high-frequency 
choke and a condenser placed in the 
plate circuit, as shown in the diagram 
in Figure 1. 

With this parallel feed system the 
neutralization is done by adding a dif- 
ferential coil onto the secondary of the 
high-frequency transformer, and by 
placing a small neutralizing condenser 
between the end of this coil and the 
grid of the previous valve, as shown 
in Figure 1. This system gives a prac- 
tically perfect balance for the entire 
wavelength band. and this stability is 
partially due to the fact that no stray 
high-frequency currents are able to pass 
through the battery leads. The circuit 
is similar to a bridge. With the paral- 
lel feed system shown, including this 
neutralization scheme, a 201-a valve 
may be used as a high-frequency am- 
plifier with improved results. 

It will be remembered that in all 
previous Browning-Drake circuits a 199 
type valve was recommended. The 
larger valve will give more amplifica- 
tion with added stability over the 
smaller valves. 

The use of AC valves is becoming 
more general, and in the constructional 
article both AC and DC wiring dia- 
grams of the new Browning-Drake set 
will be given. 

The essential parts of this new re- 
ceiver include the following: 

1 Browning-Drake kit; 

1 Browning-Drake foundation unit; 

1 Browning-Drake shielding assembly; 

1 AmerTran or Thordarson transformer; 

Tobe fixed condensers, .1 mfd.; 

1 Tobe fixed condenser, .001 mfd.; 

1 Tobe grid condenser, .00007 mfd.; 

2 Tobe resistors, .1 meg., 2 watts; 

2 Tobe receivers, .25 meg., 2 watts; 

2 Benjamin Cle-ra-tone vibrationless sock- 
ets. 
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THE NEUTRALIZING SYSTEM OF THE NEW RECEIVER 
Ficure 1: The value of 5 mid. for the fixed condenser in the above 
circuit was arrived at after careful study of Mr. Browning’s and Dr. 
Chaffee’s paper, “Detection,” published in the PROCEEDINGS of the 


Institute of adio Engineers. 


This value eliminates detection in the 


high-frequency amplifier circuit. 
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New Researches Make Practical 


RADIO ON TANKS 


HE caterpillar tank would appear 

to be, through its very nature, 
a potential radio dead spot.” A radio 
receiver or transmitter operating within 
it is effectively shielded at all points 
of the compass by one half inch of 
armor plate, for the occupants must 
first be protected from bullets; and 
communication, although important, 
takes second place to safety. 

A radio receiver used on a tank is 
not only electromagnetically sealed, but 
it is, at the same time, exposed to 
constant electrical interference pro- 
duced by the spark plugs of an active 
gasoline motor. Still more difficulty is 
added by the clang and rattle of the 
tractors and the groan of the meshing 
gears, to say nothing of the din pro- 
duced by the propelling motor. Con- 
versation in a tank is almost impos- 
sible, let alone radio reception. 

With all these adverse factors to 
thwart them, it is little wonder that 
radio engineers have been keenly oc- 
cupied with the problem of transmis- 
sion and communication between tanks 
since their invention during the World 
War. And diligent research has finally 
won out, for we now have receivers 
and transmitters that will successfully 
overcome the difficulties mentioned. 

Captain K. E. Hartley, of the British 
army, has recently perfected a radio 
station for tank use which has afforded 
most satisfactory results. Hartley uses 
a 30-watt transmitter, operating on a 
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short wavelength. Reception is accom- 
plished with a special seven-tube super- 
heterodynt containing only one stage 
of low-frequency amplification. This is 
used in conjunction with special padded 
headphones so constructed as to ex- 
clude practically all of the noise gen- 
erated by the internal mechanism of the 
tank. 

The aerial system of Captain Hart- 
ley’s tank station is especially inter- 
esting. It is formed of hollow alumi- 
num rods, so constructed that they 
may be raised and lowered as a unit, 
and the tank may proceed through re- 
stricted passages without danger of 
losing its ears and voice. The aerial 
is manipulated by means of a rod inside 
the tank. 

During recent testing at Moulsford, 
England, triangle communication was 
established between two tanks six miles 
apart and a radio station twelve miles 
distant. This is considered a remark- 
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able record for radio communication, 
under such extenuated circumstances, 
since a great deal of the energy of the 
signal is absorbed by the armor plate 
of the tank body. Proposals have been 
made for placing the transmitting and 
receiving equipment in a more advan- 
tageous position outside of the tank 
structure, but this has been objected to 
by army authorities because tanks are 
usually exposed to thick fire, and it is 
doubtful if the radio equipment would 
survive a single attack. A tank with- 
out radio equipment is left more or less 
floundering about with no form of com- 
munication with its sister units, or with 
the base. 

Radio engineers who have given spe- 
cial study to the problem of communi- 
cation between tanks firmly believe that 
it may soon be possible to multiply 
greatly the range of receivers and trans- 
mitters, and make communication be- 
tween tanks even more practical. 


THE EARS OF 'THE 
MECHANIZED 
ARMY 


ie Here is one of the Britisk 
tanks that successfully 
maintained communication 
with its sister tanks and 
the base during the army 
maneuvers at Salisbury 
Plains. The antenna Sys- 
tem on top may be low- 
ered from within while 
not in operation, 
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POPULAR RADIO 


THE SCHEMATIC CIRCUIT DIAGRAM OF THE AMPLIFIER 


FicureE 1: 


The proper 


values for the grid-leaks and coupling condensers used 


in the circuit were arrived at by careful experiment on the part of the designer, 
Manfred Von Ardenne, and the extraordinary results obtainable with the unit 


are largely due to these evaluations. 


AN AMAZING DISCOVERY IN 
RESISTANCE- COUPLED AMPLIFIERS 


Resistance-coupled amplification comes into its own in 
this astonishing low-frequency amplifier designed by 
Manfred Von Ardenne, the German experimenter, who 
1s recognized.as the outstanding authority on this type 


of amplification. 


Here are the constructional details 


for the amplifier, which may be constructed easily and 
cheaply from parts that may be obtained anywhere. 


ERE is a new system of resistance 

coupling for low-frequency am- 
plifiers. It was developed by Baron 
Manfred Von Ardenne and has come 
into wide use in his native Germany 
during the last few years. 

During a visit to the PopuLarR RADIO 
LABORATORY, Baron Von Ardenne out- 
lined the theory of his new develop- 
ment. Briefly, the system uses high- 
mu valves, high values of plate resis- 


tance, comparatively small coupling 
condensers and high-resistance grid- 
leaks. The valves used have an ampli- 


fication constant of approximately 30 
and by the use of coupling resistances 
of 2 or 3 megohms an amplification 
(per stage) is attained which ap— 
proaches the mu of the valve. By us- 
ing a high value of grid-leak the coup- 
ling condenser can be quite small with- 
out having a large part of the voltage 
drop from the previous vacuum valve 
take place in it, rather than 
across the input of the succeeding 
valve where it is useful. 

The amplifier to be described was 
built up shortly after Baron Von 


By ALBERT G. CRAIG 


Ardenne visited PopuLaR RADIO and 
has been thoroughly tested out in the 
Laboratory. It consists of two stages 
of resistance coupling and has an out- 
put filter for the power valve. Both 
Cunningham CX-340 and Radiotron 
UX-240 type valves were used for the 
detector and the first stage and a 
CX-371 or UX-171 type valve for the 
power valve. 

The amplifier gives excellent quality 
of reproduction which is especially 
noticeable on the low notes, and has ap- 
proximately the same volume as a two- 
stage transformer-coupled amplifier. It 
is cheap to build, as there are only two 
resistance-capacity coupling units and 
they use small condensers. A resis— 
tance-capacity filter has been incor- 
porated in the “B” supply of the first 
two valves and in the C“ bias circuit 
of the last valve; these effectively pre- 
vent motor-boating“ when the ampli- 
fier is used on “B” power-packs. It 
might be said here that this is the 
system of amplification used in the 
German “multiplex” valves (see Popu- 
LAR RADIO for September, 1927), and 


it explains how a complete two-stage 
amplifier has been built into one glass 
bulb only slightly larger than the 
ordinary radio valve. 

A schematic wiring diagram for the 
unit is shown in Figure 1. 


How to Construct the Amplifier 


To start building the amplifier, first 
cut the baseboard, W, to the proper 
size as shown in Figure 2. Then make 
the two small brass brackets, Y, of 
sufficient height to hold the binding- 
post strip one inch above the base- 
board. Next cut the brass strap, Z, 
and bend it to fit over the condenser 
P, leaving two projecting lugs at the 
bottom with holes for the mounting 
screws. 

Now fasten the double mountings, 
A and B, in position with flat head 
brass wood screws, noting that the P“ 
and G“ terminals are turned away“ 
from the binding-post strip. 

Mount the sockets, R and S, with 
the “P” and G“ terminals away 
from the binding- post strip. 

(Continued on page 457) 
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POPULAR RADIO WORK SHEET 


THE Von ARDENNE AMPLIFIER 


A VIEW OF THE AMPLIFIER FROM ABOVE 
Ficure 2: Note the compact arrangement of the instruments in the new amplifier. 


List oF Parts Necessary FOR BUILDING Tus UNIT 


A and B—Aerovox double mountings. 


type 1050; 
C and D—Aerovox single mountings, 
type 1049; a 


E and F—Durham standard metallized 
resistors, 2 megohms; 

G—Durham standard metallized re- 
sistor, 8 megohms; 

H—Durham standard metallized re- 
sistor, 6 megohms; 

I and J—Durham standard metallized 
resistors, .5 megohm; 

K and L—Aerovox mica condensers, 
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Cost oF PARTS Nor over $26.00 


type 1450 (moulded in bakelite), 
006 mfd. capacity 

M and N—Dubilier condensers (DC 
working voltage 160), type 907, 1 
mfd. capacity; 


O—Pacent shielded low-frequency 


choke, No. 29; 

P—Dubilier fixed condenser (DC work- 
ing voltage 400), type 902, 4 mfd. 
capacity ; 

Frost open-circuit “Gem” jack. No 
953; 

R and S—Pacent sockets, No. 83; 
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T—Amperite No. 112. % ampere; 
Frost metal frame, 20-ohm rheo- 
stat with switch No. S-1720; 

VI. V2, V3, V4, VS. V6 and V7—XL 
push posts; 

W—Baseboard, 6 by 12 by ™% inch; 

X—Bakelite binding-post strip, I by 
12 by 3/16 inch; 

X Brass brackets for supporting bind- 
ing-post strip; 

Z—Brass strap for mounting condenser 


U 
Wire, screws solder, etc. 


THE PICTURE WIRING DIAGRAM OF THE UNIT 
Ficure 3: The instruments are outlined in BLACK lines and the wiring is indicated in RED lines. 
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TUNING WITH 
A PUSH BUTTON 


In this ingenious system of automatic tuning, 
which may be incorporated in any receiver, 
POPULAR RADIO sees a near future in which 
radio reception will be as effortless and as 
pleasurable as modern science can produce. 


By ELMER E. BURNS* 


HE problem of automatic tuning 
is essentially that of taking ad- 
vantage of some effect that takes place 
in a radio receiver at a point of reso- 
nance to control the action of the tun- 
ing unit. The only changes that ap- 
pear to offer possibilities in this direc- 
tion are: (1) High-frequency oscilla- 
tions in the antenna circuit, (2) voltage 
variations across the inductances and 
capacities of the receiver, and (3) vari- 
ations in. plate current. 
In the self-tuner which my co-worker, 
Mr. Theodore Cohen, and I designed, 


»Elmer E. Burns is a teacher of physics in 
the Austin High School, Chicago, I. Those 
who wish to communicate with him about his 
novel system of automatic tuning should ad- 
dress letters to 3515 Home Ave., Berwyn, IIL 
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we took advantage of two effects men- 
tioned above; namely, voltage and plate 
current variations. 


The practical self-tuner to apply to 
the present-day receiver must have these 
characteristics: 


First, the moving part of the tuning 
unit must be turned at about the same 
rate as it would be turned in tuning 
by hand. It should be capable of be- 
ing set in motion by the simple opera- 
tion of pressing an ordinary push 
button. Second, when the tuning unit 
is brought into resonance with received 
signals, the moving part must stop au- 
tomatically. If it is necessary to stop 
the moving element by any manual op- 

(Continued on page 478) 
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HOW THE VALVE OPERATES THE RELAY 


FicurE 1: At the left is shown a characteristic curve of a vacuum 

valve operated at the mid-point of the straight portion of the curve. 

An incoming signal produces no change in the average plate current 

under this combination. At B is shown a characteristic curve with 

the vacuum valve operating on the non-linear portion of the curve, 

so that an incoming signal produces an increase in the average plate 
current that may be used to operate a relay. 


DECEMBER, 1927 


ADJUSTING THE RHEOSTATS 


Page 423 


The rheostats mounted on the sub- panel of the Magnaformer re- 
ceiver are more or less critical in their adjustment, and the best 


results from this receiver are obtained only when they have been 
set at the proper point for efficient operation. 


FOLLOW THESE “GOLDEN RULES” WHEN oe 


Operating the Magnaformer 


Best results with superheterodyne receivers always 
come with careful adjustment of the operating voltages, 
and although the Magnaformer 9-8 in its operation is 
one of the simplest receivers ever designed, it can be 
made to live up to all of its many splendid possibilities 
if the operating data given in this article is followed. 


FTER a more or less complex re- 

. ceiver has been constructed and 
put into operation, even the experienced 
radio fan frequently wonders whether 
he is operating the receiver properly. 
In the case of the Magnaformer 9-8 
receiver there are three rheostats which 
might be puzzling to the builder. Two 
of these may be set once and thereafter 
require no attention. They are located 
in the receiver, on the sub-panel. In 
making the original adjustment, the 
rheostat which controls the second de- 
tector filament should come in for first 
attention. This rheostat is not critical 
and its adjustment is easy. With all 
theostats set at the half-way point, 
tune in any station that happens to be 
on the air. Then vary the potentio- 
meter, G, to reduce the signal volume 
so that it is just loud enough for com- 
fortable audibility. Then adjust the 
second detector rheostat, I, by turning 
its knob to the lowest setting that will 
give maximum volume. This is prob- 
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ably best done by turning it all the 
way “on” for an instant and then turn- 
ing it back in an anti-clockwise direc- 
tion until the volume of reproduction 
starts to diminish. Just above this point 
is the proper setting for this control. 
With a standard valve this point will 
usually be with the rheostat about half- 
way “on.” 

In adjusting the rheostat, H, in Fig- 
ure 1, which controls the filaments of 
the oscillator and the first detector 
valves, it is advisable first to tune in 
a distant station. This rheostat is some- 
what more critical in adjustment than 
is the one described above. Also, the 
adjustment that provides the best re- 
ception of distant stations will not nec- 
essarily be the best adjustment for lo- 


cal reception. The real purpose of this 


rheostat is to regulate the strength of 
the oscillator or heterodyne current by 
varying the filament supply to the oscil- 
lator valve. 

For best reception, the oscillator cur- 


rent should be weak for weak signals 
from distant stations and stronger for 
strong signals. However, there-is no 
need to worry about “best” reception 
in the case of strong local stations, 
because this receiver is capable of such 
tremendous volume that there is more 
than ample for all practical purposes, 
even if the oscillator current is com- 
paratively weak. 

Turn the potentiometer knob, G, in 
Figure 1, which controls volume, to a 
point just below that where oscillation 
starts, and adjust the two tuning con- 
trols, O1 and O2, very carefully to the 
point of maximum response. Then in- 
crease the setting of the oscillator rheo- 
stat knob, H, to a point slightly above 
half way. The potentiometer and tun- 
ing controls should then be readjusted 
to make sure that they are still set for 
maximum, for the alteration of the fila- 
ment current of the oscillator and first 
detector may throw them off slightly. 
Continue this process at several differ- 
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ent adjustments of the oscillator rheo- 
stat until the one is found that pro- 
vides best reception, remembering al- 
ways to readjust the volume and tuning 
comtrols after each change in the oscil- 
lator rheostat setting. 


With the two rheostats, H and I. on 
the sub-panel adjusted properly, they 
may be forgotten as long as the A“ 
battery is kept up to normal charge and 
the same valves are kept in use in the 
oscillator and the two detector sockets. 
Any changes in these valves may re- 
quire readjustment, particularly if the 
new valves be of a different make or 
type than those used during the orig- 
inal adjustments. 

The filament control, F, on the front 
panel governs the current supply to the 
four intermediate-frequency amplifier 
valves. Its adjustment also effects the 
volume. The best adjustment for this 
rheostat, F, is obtained by varying the 
volume control at the same time, al- 
ways keeping the amplifier just under 
the point of oscillation, as was done 
in adjusting the oscillator rheostat. 

It will be found that all of the seven 
valves controlled by the rheostats in 
this receiver will operate as well or bet- 
ter at slightly subnormal voltages than 
at normal ratings. It is worth while, 


then, to keep the rheostat settings at 
the lowest points that give best results, 
because in this way the current drain 
on the storage “A” battery will be con- 
siderably below that normally required 
for a receiver using this number of 
valves. 
How to Tune the Receiver 


The Magnaformer 9-8 receiver has 
one very important feature which few 
other superheterodyne receivers have. 
It lies in the fact that the tuning con- 
trols tune alike. In the operating test 
made on one of these receivers at the 
PopULAR RADIO Laboratory the differ- 
ence between the settings of the two 
dials for any given station did not ex- 
ceed one division—and this corresponds 
to a half degree on other receivers, 


inasmuch as the dials used in the Mag- 


naformer receiver are calibrated in 200 
divisions rather than in the 100 divi- 
sions of the ordinary receiver dial. 

In addition to the ease of tuning and 
of logging stations with this arrange- 
ment, it has the advantage that there 
is less trouble with repeat points. 

In tuning for distant stations there 
are two plans that may be followed. 
The first and best plan is to turn the 
volume control up until the intermedi- 
ate amplifier is just below the point of 
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oscillation. Then turn the two tuning 
controls in unison. When the carrier 
of a station is encountered, it will be 
indicated by a rushing sound. A slight 
readjustment of the dials to exact reso- 
nance will bring the signals in. It must 
be borne in mind that the tuning is 
extremely sharp in the case of distant 
stations and for that reason the dials 
should be turned slowly when “fishing” 
for distance. 

The second plan of tuning weak sig- 
nals is to turn the volume control just 
beyond the point of oscillation. Then, 
when the right-hand (oscillator) dial is 
tuned to a station’s carrier wave, a 
“birdie” whistle will be heard. This 
whistle will increase in intensity as the 
loop dial is brought into resonance. 
Then, if the potentiometer knob is 
turned back slightly below the oscilla- 
tion point the signals will be heard. 


Adding Regeneration in the Magna- 
former Loop Circust 


There are many fans who prefer to 
use a small amount of regeneration in 
the first detector circuit of a super- 
heterodyne receiver. In the case of 
many supers this is quite necessary if 
good sensitivity and adequate selectiv- 

(Continued on page 474) 


THE REVISED HOOK-UP FOR THE MAGNAFORMER 


FicureE 1: This is the revised and official picture wiring diagram for the Magnaformer 
receiver that produces such wonderful results when operated on a loop. The instru- 
ments are outlined in BLACK and the wiring is shown in RED. The dotted RED lines 
indicate that portion of the wiring that is to be connected underneath-the sub- panel. 
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INTERFERENCE 


What Kind of a Noise Have You Been Hunting For? 


Every radio fan can be his own interference detective, 
providing he understands the criminal record of some 
of the most flagrant breakers of radio peace and quiet. 
Radio noises are usually classified and recognized by 
the type of sound produced in a loudspeaker. Below 
will be found notes pertaining to the sounds produced 
by electrical appliances of various types. Perhaps the 
first thing to do in tracing interference is to check up 
the electric light sockets of the house to see that there 
are no loose connections. Just tapping the fixtures is 
sufficient to reveal any trouble. 


1: An irregular noise in the form of a 
series of sharp clicks coming close to- 
gether is sometimes caused by sparking 
commutators on DC fans. An adjust- 
ment of the brushes and cleaning of the 
commutator is the remedy. 


2: Percolators with thermostatic con- 
trols produce a distinct click in the 
speaker every time the automatic cut- 
out device functions. There is really 
no remedy for this, unless the house- 
hold wants to go without coffee. 


3: 4 loose connection in an electric 
toaster will cause especially heavy clicks 
of an aperiodic nature in the speaker. 
If the toaster is jiggled while in opera- 
tion, this trouble may be located. 


4: An AC induction motor will pro- 
duce a click in the speaker only when 
it is coming to full speed. Commutator 
motors of all sorts will produce roars 
if the brushes are poorly adjusted. 


5: Two things in electric irons cause 
interference—loose connections and au- 
tomatic thermostatic regulators. There 
will be a loud click in the speaker when 
the thermostatic control functions. 


6: Heating pads are usually controlled 
with a thermostat which produces clicks 
in the speaker. Cases are known where 
loose connections in pads have dis- 
turbed reception in an entire community. 


7: Soldering irons become offenders 

only when loose connections occur in 

the flexible cable. Any heavy current 

device causes severe interference when 
a loose connection is present. 


8: Toy trains cause interference 

through sparking commutators on the 

motor, and through sparking rails. The 

motor interference can be eliminated, 

but there is practically no remedy for 
the sparking rail. 


Page 426 


POPULAR RADIO 


Here Are the Facts About the Latest Discovery in Radto— 


The Octa-monic Circuit 


No really new radio circuits? If you think so, read 
this description of the Octa-monic circuit—a circuit 
that is fundamentally different from all that have gone 
before. It works on a principle opposed to that of the 
superheterodyne, in that detection takes place at a 
higher frequency, rather than a lower frequency, than 


that of the incoming signal. 
system are here described by— 


COMPARISON of the standard 

type of ordinary tuned-high- 
frequency circuit with the Octa-monic 
circuit reveals some interesting points 
regarding the relative losses in these 
two types of circuits. 

The electrical characteristics of a 
tuned-high-frequency circuit are shown 
in Figure 2. The high-frequency valve 
characteristi.s can be denoted elec- 
trically as two condensers, “GFC1” and 
“PGC1,” in series for vacuum valve 
No. 1. These condensers represent the 
grid-to-filament capacity and the plate- 
to-grid capacity between the elements 
of the valve. The resistance “PFR1” 
represents the plate-to-filament resis- 
tance of the valve. We therefore have 
an equivalent electrical circuit as shown 
in Figure 1. 

This circuit consists of a resistance 
“PFR1,? connected in parallel with 
two series condensers, “PGC1” and 
“PFC1.” It can therefore be seen that 
there are two paths for the signal 
energy through the elements of the 
vacuum valve, one through the capac- 
ity leg and the other through the re- 
sistance leg. At ordinary broadcast 
frequencies, the series condenser path 
offers a large resistance that may run 
as high as hundreds of times that of 
the resistance path. This latter path, 
or, in other words, the plate impedance, 
is therefore an important factor in the 
plate circuit of high-frequency ampli- 
fiers. The same conditions that exist 
in valve No. 1 also exist in valve 
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A SCHEMATIC REPRESENTATION 
OF A VACUUM VALVE 


FicureE 1: The electric characteristics of 

a vacuum valve in a high-frequency cir- 

cuit may be considered as consisting of 

two capacities in series with a parallel 
resistance. 


No. 2; so we have, in the ordinary 
two-stage circuit, two circuits which 
at ordinary broadcast frequencies may 
add considerable resistance and may 
tend to broaden the tuning unless these 
effects are carefully accounted for. 

In the Octa-monic arrangement, also 
shown in Figure 2, we have only one 
plate circuit to consider, so that the 
effect of broadened tuning from plate 
circuit dampening is very remote. 

In actual practice, the tendency to- 
ward any broadness in tuning is further 
reduced by the peculiar action of the 
valve when working at double the fre- 
quency of the incoming signal. 


The advantages of this 


It is this absence of resistance damp- 
ing in the Octa-monic that produces, 
in the grid circuit of the detector, 2 
resonance curve that is sharper than 
the resonance curve produced in the 
detector circuit by a single stage of 
tuned-high-frequency amplification. The 
remarkable part of this feature is that 
this increased selectivity is accom- 
plished in the Octa-monic with one less 
stage of amplification. 

It is also interesting to note that this 
selectivity is obtained in the Octa-monic 
without sacrifice of tone quality. In- 
stead of cutting off any side-bands as a 
result of increasing sharpness, the fact 
that the Octa-monic operates at double 
the frequency of the incoming signal 
increases the frequency separation and 
permits the use of a wider side-band 
range in spite of the sharper tuning. 

The effect of side-bands on quality 
and the limitations they impose on 
selectivity 1s an Interesting study. A 
consideration of their importance will 
therefore prove of value. 

A transmitting station broadcasts 
only one frequency or wavelength when 
there is no music or speech being put 
on the air. This frequency or wave- 
length is known as the “carrier wave 
(shown in Figure 3). As soon as the 


program starts, the speech and tone 
frequencies of voice and instruments 
are superimposed on the carrier fre- 
quency, changing the carrier frequency 
to a composite form and increasing the 
frequency 


range according to the 


A COMPARISON OF A STANDARD AMPLIFIER WITH THE OCTA-MONIC 


FicurE 2: 


detector, while at the right is shown the circuit arrangement of the Octa-monic. 


At the left is shown a straight two-stage, high-frequency amplifier and 


Notice 


that the capacity and resistance effects of the vacuum valves appear twice in the tuning 
circuits of the standard amplifier and only once in the Octa-monic. 
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heterodyne or “beat-note” principle. 

In radio telephony there are two im- 
portant beat frequencies produced for 
each tone or frequency which is super- 
imposed upon the carrier wave. This 
means that when a broadcasting station 
is transmitting music which ranges in 
frequency from a few cycles per second 
up to 3,000 cycles per second, a band 
of frequencies 5,000 cycles wide each 
side of the main carrier wave frequency 
will thus be utilized for the transmis- 
sion of sounds. In other words, a 
broadcasting station requires a fre- 
quency band having a width of at least 
10.000 cycles or 10 kilocycles when 
transmitting music. 

If we investigate the conditions 
present in the matter of separation of 
two broadcasting stations operating at 
10 kilocycles apart we will discover an 
interesting difference between the ordi- 
nary tuned-high-frequency receiver and 
the Octa-monic. | 

Let us take, for instance, a station 
transmitting on a frequency of 600 
kilocycles (500 meters) and a station 
operating at 610 kilocycles—a separa- 
tion of 10 kilocycles. 

The side-bands of the 600-kilocycle 
station will range from 595 kilocycles 
to 605 kilocycles, while those of the 
610-kilocycle station will range from 
605 kilyocycles to 615 kilocycles, i. e., 
5 kilocycles on either side of the car- 
rier frequency. It will be seen that 
these two stations may sometimes be 
operating on practically the same fre- 
quency, or on frequencies which may 
overlap, viz., on 605 kilocycles. The 
result will naturally be interference or 
heterodyne whistling. To avoid inter- 
ference it is necessary to tune the cit- 
cuits sharply so as to limit the side- 
bands, and this limiting may resuit in 
the loss of some of the tone frequen- 
cies, with a consequent loss of quality. 

In the Octa-monic system, on tne 
other hand, we have an entirely dif- 
ferent set of Conditions. Since amplifi- 
cation takes place at double the fre- 
quency of the incoming wave, the fre- 
quency of the 600 kilocycle wave is 
shifted by the action of the vacuum 
valve detector to 1200 kilocycles, while 
the frequency of the 610 kilocycle wave 
is shifted to 1220 kilocycles. 

A variation of 5 kilocycles on either 
side of the 1200 kilocycle wave will give 
a range of from 1195 to 1205 kilocycles, 
while the same variation on either side 
of the 1220 kilocycle wave will give 
a variation of from 1215 to 1225 kilo- 
cycles. 

There is, therefore, an open space be- 
tween 1205 and 1215 of ten kilocycles 
which allows for sharper tuning without 
sacrificing any of the side-bands. 

This accounts for the fact that the 


A CARRIER WAVE 


Ficuret 3: This is a diagram of the continuous alternating- 

current wave generated by a transmitting station. On 

tis wave are superimposed the audible frequencies that 
° compose the broadcast sounds. 


Octa-monic system can be tuned 
sharper than the tuned-high-frequency 
type of circuit without sacrificing the 
quality-giving side-bands. 

In the superheterodyne, on the other 
hand, where amplification takes place at 
a lower frequency (higher wavelength) 
the opposite holds true, so that in the 
case of the superheterodyne, the side- 
bands may be sacrificed in obtaining 
super-selectivity, thus resulting in im- 
paired quality of reproduction. 

The generation of harmonics in 
vacuum valves, the principle of which 
is the basis of amplification at double 
the frequency of the incoming wave, 
constitutes a special field for design, 
because for that purpose the valve is 
operated on a different part of the 
characteristic curve than that employed 
in amplifiers or in grid-leak detectors. 

Figure 4 shows the characteristic 


THE CHARACTERISTIC CURVE OF 
THE OCTA-MONIC DETECTOR 


FicurE 4: This diagram shows the char- 
acteristic curve of a vacuum valve de- 
tector and illustrates the point of opera- 
tion that must be used to generate harmon- 
ics necessary in the Octa-monic system. 


curve of the ordinary vacuum valve. 
In order to function as a second har- 
monic generator (double frequency 
producer), the grid must be operated 
at about point “A” on the curve, so as 
to produce unequal amplification in the 
fundamental carrier wave. The posi- 
tive half of each wave is amplified 
more than the negative half. 

This unequal amplification results in 
the production of a wave of double the 
frequency of the incoming or carrier 
wave. In the plate circuit of the har- 
monic generator, the double frequency 
wave is taken off through a tuned cir- 
cuit, while the fundamental or carrier 
wave is not used. The harmonic gen- 
erator is then operated on the knee of 
the curve at the point employed in a 
“C” battery detector system. One 
might think from this that the harmonic 
generator is really a detector, but while 
detection does takes place it is only 
incidental. 

In the harmonic-generator valve of 
the Octa-monic, the plate circuit is 
tuned to twice the frequency of the 
wave to which the grid circuit is tuned, 
thereby eliminating tendencies toward 
oscillation. This permits the design of 
an efficient tuned transformer for pick- 
ing off the carrier wave, as more efficient 
coupling may be utilized. 

To tune to twice the frequency of the 
incoming carrier wave, it is necessary to 
use either a smaller condenser or coil, 
or both. 

The best. commercial practice in the 
design of this double-frequency coil is 
to reduce the inductance of the coil to 
one-quarter of the value of inductance 
required for the broadcast frequencies. 
This eliminates the necessity for the use 
of special condensers, and also makes 
possible the ganging of the harmonic- 
generator tuning condenser and the de- 
tector-circuit tuning condenser on the 
same shaft; this gives an opportunity 
for single-control tuning. 

(Continued on page 477) 
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MAKING A GOOD 
SET BETTER 


Here is the Thor- 
darson power-pack 
amplifier hooked up 
to a Crosley Band- 
box, No. 601, a six- 
valve receiver of 
Standard design. 
Low notes and high 
notes come through 
with astounding 
volume and clarity. 


ry This New Power Unit on Your Old Receiver — 


Thordarson Power-Pack Amplifier 


With the unit described here you can eliminate your “B” bat- 
teries and put a 210 power valve wallop into any old or new 
receiver. And the construction and installation of the unit, as 
outlined below, can be done by any fan in a very short time. 


HERE are many times when the 

radio listener wishes that he could 
do away with the “B” batteries in his 
set, and at the same time use a power 
valve for improving his reception. The 
unit described here was developed for 
just this purpose in the Thordarson 
Radio Laboratories. 

The Thordarson unit employs a 216-b 
rectifier valve, a voltage regulator valve 
and a 210 type power valve—the last 
to take the place of the ordinary power 
valve of the set. It may be built at 
home in a short time, and will supply 
45 volts for the detector of an ordi- 
nary set, 90 volts for the amplifier and 
135 volts for special use. It also sup- 
plies high voltage power for the 210 
type valve. 

The unit may be built up on a special 
metal chassis that is supplied by the 
manufacturer, upon which is mounted 
the power compact, including the power 
transformer and the two choke coils. 
A “B” block especially designed for the 
job is used for the filter circuits. Three 
sockets for the vacuum valves are also 
included, as well as an output trans- 
former and suitable resistances for di- 


By MORRIS M. SILVER 


viding up the voltages for the various 
potential outputs. 


How to Construct the Unit 


The metal chassis, K, is provided 
with a fiber base, L; both chassis and 
base are drilled and fitted with holes 
for the mounting screws and connecting 
wires used in building and wiring the 
unit. The first job to do will be to 
attach the three skeleton sockets, D1, 
D2 and D3, as shown in Figures 1 
and 2. 

Next mount the power compact, A, 
the condenser block, B, and the output 
transformer, C. The terminals for the 
sockets should be insulated from the 
metal base by means of the Bakelite 
spacing washers supplied with the kit. 

Next mount the four resistors, E, F, 
G and H. These are mounted by means 
of machine screws of the proper lengths, 
inserted through the metal chassis and 
extending through the resistance unit, 
where a nut and lock nut threaded on 
will fasten them down tight. Four 
Bakelite spacing washers should be 
used for mounting these resistors and 
insulating them from the metal chassis. 


Next mount the four binding posts, 
II, I2, I3 and I4, and the construc- 
tional work will be complete. 

Refer constantly to Figures 1 and 2 
in building up the unit and in locating 
the instruments. 


How to Wire the Unit 


The picture wiring diagram, in Figure 
2, shows the exact way to run the 
wires which connect the instruments, 
parts and binding posts. Follow this 
diagram exactly, using heavy rubber 
insulated hook-up wire. It will be 
noticed that the wiring in the diagram 
is shown in heavy red lines. The dotted 
red lines indicate that portion of the 
wiring that 1s to be run beneath the 
metal chassis. Solder all connections 
firmly, using soldering lugs wherever 
possible, fastened underneath the 
mounting screws or the terminal screws 
on the instruments. 

Place two Fahnestock clips on the 
output terminals, J2 and J3, of the 
transformer, C, and place a Fahnestock 
clip on the grid terminal of the socket, 
D-3, shown in Figure 2. 

(Continued on page 469) 
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POPULAR RADIO WORK SHEET 


THE THORDARSON POoWER- PACK AMPLIFIER 


THE UNIT VIEWED FROM ABOVE 


FicurE 1: In the simplified panel arrangement of the Thordarson 

power-pack amplifier, the rectifier valve and the voltage regulator 

valve are placed in the sockets to the left of the power transformer, 
and the 210 power valve in the socket at the right. 


List oF PARTS NECESSARY FOR BUILDING THis UNIT 
Cost oF Parts—Not over $54.00 


A—Thordarson power-pack, type R-210; 

B—Tobe “B” block, type R-210; 

C—Thordarson transformer, type R-76; 

D1, D2 and D3—Benjamin Cle-Ra-Tone 
panel mounting sockets; 

E and F—Ward Leonard Vitrohms, 10,000 
ohms; 
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G- Ward Leonard Vitrohm, 8,000 ohms; 


H— Ward Leonard Vitrohm, 1,000 ohms; 

II, 12, I3 and I4—Eby binding posts; 

Ji, J2 and J3—Fahnestock clips; 

K—Metal base; 

L—Fiber base that is furnished with the 
metal base, K. 
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A SIMPLE WIRING JOB 
Ficure 2: The solid rep lines indicate the wiring above the panel and 
the dotted RED lines the wiring under the panel. The instruments are 
outlined in BLACK. Dotted BLACK lines indicate the parts of instru- 
ments that extend under the panel. 
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Every Day of the Year Is Big Bargain Day Down On 


New York’s Radio Row 


How the “fruit-stand”’ merchandisers of 


radio sell $27,000,000 worth of instru- 
ments to the public every year. 


ACK in 1922, Cortlandt Street 
Bye just like any other downtown 
street in New York; but just as Fulton 
Street became far famed for its fish 
markets, sc has Cortlandt Street be- 
come the “radio row” of the United 
States. Indeed, there is no other radio 
mart in the world even remotely like 
it. With Cortlandt Street as a center, 
one could draw a circle three blocks 
in diameter and include literally hun- 
dreds of radio retailers, large and 
small, with merchandising methods that 
extend all the way from ‘“fruit-stand” 
tactics to large and beautifully ap- 
pointed demonstration rooms to suit 
the most discriminating purchasers of 
radio receivers. 

The history of New York’s radio row 
is one of amazing growth. Back in 
1922, when the industry was suffering 
from the effects of overproduction, a 
very wise and ingenious merchandiser, 


taking advantage of the distressed con- 
dition, set himself up in a two-by-four 
shop and did such a land-office business 
that at times the police reserves had 
to be called to control the crowds that 
stormed his cut-price emporium. The 
man who makes money quickly and 
easily in New York always finds a 
number of imitators, and the radio 
shops on Cortlandt Street multiplied 
fast and furious, until today over $27,- 
000,000 worth of merchandise of all 
kinds and colors is sold to the New 
York and New Jersey radio public. 

Radio Row has its buying sleuths 
scattered throughout the country, and 
these men always have their ears to 
the ground, anxiously waiting for the 
distant rumbling of a bankruptcy, so 
that they may rush in and offer the 
distressed manufacturer cash for his 
goods. 

At various times and in various 
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ways, Cortlandt Street has gone into 
the manufacturing business on an enor- 
mous scale. Not only has it done this, 
but it has subsidized manufacturers of 
“B” batteries, “B” eliminators, valves 
and loudspeakers. It buys in enormous 
quantities and it pays not one-sixteenth 
of a cent more than it has to pay for 
what it buys. Merchandise is passed 
along to the public at a very small mar- 
gin of profit; for Cortlandt Street be- 
lieves in the merchandising doctrine 
that if you sell enough you don’t need 
much profit on the piece. 

In the old days Radio Row used 
methods that were not in favor with 
the Better Business Bureaus, but while 
there are a few unscrupulous dealers 
left, much has been done to purify the 
atmosphere of this famous locality, and 
today even the man who is not an expert 
in radio values may buy with some 
feeling of security. 
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A MEASUREMENT CHART 


For Use in Calculating the Mutual Inductance of Coils with Radial Displacement 


p designing a new receiver, it is 
quite often found necessary for the 
engineer or experimenter to know the 
amount of mutual inductance between 
two coils. This may be calculated from 
the standard formula: 


Mia EAL la 
wherein 


M = the mutual inductance; 

L: =the inductance of one coil; 

L. S the inductance of the other coil; 

K =the coupling factor of the coils 
with a given displacement. 


For coils having a radial displace- 
ment, illustrated by the small diagram 
in the chart, the value of mutual in- 
ductance of radial displacement has 
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been calculated and prepared in the 
form of an allignment chart. Of course, 
in this case we must know the induc- 
tance of the coils that are to be coupled 
together. 

To explain the use of the chart, let 
us consider the following example: 

We want to find the mutual induc- 
tance of two coils that have an equal di- 
ameter of 3 inches and that are spaced 
1.8 inches radially with an inductance 
of 100 and 400 microhenrys, respec- 
tively. 

The spacing ratio is found by divid- 
ing the radial spacing, V, by the diam- 
eter, D, which in this case is 1.8 di- 
vided by 3, which equals .6. Looking 


at scale No. 2 on the chart, we find .6 
in line with .21 on scale No. 1, which 
is the coupling factor, K. Connecting 
.6 on scale No. 2 with 100 on scale 
No. 3 and then connecting the inter- 
secting point on reference line No. 4 
with 400 on scale No. 5, we find this 
line intersecting scale No. 6 at 42, 
which is the value of the mutual induc- 
tance, M, in microhenrys. 

Of course, any other values of cou- 
pling, within the values of inductance 
covered by the chart, may be deter- 
mined in a similar manner. 

This chart, and the others of this se- 
ries, will be found invaluable in radio 
receiver and transmitter designs. 
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GET READY, FANS, HERE COMES A BIG NEW SET— 


The Harkness Counterfonic 


Unique ideas in high-fre- 
quency amplification are com- 
bined with the latest advances 
in double-impedance, low- 
frequency amplification in 
this most recent creation of 
Kenneth Harkness—the 
Counterfonic Six. Other fea- 
tures, as outlined in this ad- 
vance article, include single- 
control tuning and simplicity 
in construction that will make 
the assembling of the new re- 
ceiver a matter of only a few 
hours’ work. 


By CARL DORF 


IEE receiver designer of to-day has 

at his disposal a number of inno- 
vations that the past year in radio prog- 
ress has made possible. The problem 
is to combine them in a circuit that 
makes the best use of all of them. It 
was with the idea of solving this prob- 
lem that Kenneth Harkness set about 
in designing the Counterfonic receiver. 
The results have been satisfactory to 


HARKNESS AND HIS LATEST CREATION 


Here is Kenneth Harkness, the designer of the unique Counterfonic 


Six, giving his latest creation a workout in the PopuLar RADIO 
The tests show that the Counterfonic is a receiver of 


LABORATORY. 


an astounding number of virtues—at a comparatively low cost. 


the fullest degree. The completed 
Counterfonic is an easily constructed 
receiver that may be built for less than 
$60, and that combines the following 
outstanding features in a well-rounded 
and efficient ensemble: 

1. Self-shielded coils; 

2. Jiffy construction; 

3. A simple selectivity control; 

4. Easy neutralization; 


SIMPLICITY AS A WATCHWORD 
Ficure 1: Notice at the left the three high-frequency coils, indi- 


vidually shielded with copper tubing. 


The four units at the right 


comprise the new three-stage, double-impedance, low-frequency am- 


plifier with an output filter. 


The triple-gang condenser that permits 
single-control tuning is at the lower left. 


The wiring has been so 


simply laid out that the set almost wires itself. 


three windings. 


5. The famous Hiler double-imped- 
ance amplification scheme; 

6. An output filter of improved de- 
sign. 

The new high-frequency coils, de- 
signed by Harkness especially for the 
new set, consist of straight solenoid 
coils. shielded individually by heavy 
copper cylinders. The copper cylinders 
are open at each end so that the in- 
ductance of the coils is not materially 
impaired, although satisfactory shielding 
results are obtained. Figure 4 shows 
the coils in detail. 

The antenna coil consists of three 
windings. one in the antenna circuit, 
one in the grid circuit. and the third 
winding for neutralization. The second 
coil is similar, consisting of the same 
The first winding is 
to be connected in the plate circuit of 
the first high-frequency valve, and the 
second winding in the grid circuit of 
the second high-frequency valve; the 
third winding is for the purpose of neu- 
tralization. The third coil consists of 
but two windings, one in the plate cir- 
cuit of the second high-frequency coil 
and the second in the grid circuit of 
the detector valve. 

The arrangement of the parts has 
been simplified by using a sub-panel as- 
sembly incorporating ready set-up sock- 
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ets with strip connections, so that wir- 
ing and assembly operations are cut to 
a minimum. A triple-gang condenser 
is furnished with a drum dial. Each 
tuned circuit, comprising the secondary 
windings of the three high-frequency 
coils and one section of the triple-gang 
tuning condenser, is adjusted to exact 
resonance by means of a midget vari- 
able condenser. This feature guarantees 
highest efficiency in tuning with single 
control. 

An antenna switch arrangement for 
short-circuiting a fixed condenser in the 
antenna circuit gives a double selectiv- 
ity range for the receiver, and also en- 
ables the set to be operated on either 
a long or a short antenna at highest 
efficiency. 

By using a third winding in the two 
high-frequency circuits and two small 
semi-variable condensers, each high- 
frequency circuit may be individually 
neutralized in a few seconds with a com- 
mon screwdriver. The set can be eas- 
ily adjusted so that oscillation is en- 
tirely eliminated once and for all. 

Now we come down to the part of 
the receiver that gives such maivelous 
tone quality. 

The receiver incorporates three stages 
of double-impedance amplification fol- 
lowing the detector, which is equipped 
with a high-frequency filter to keep 
high-frequency currents out of the am- 
plifier. The low-frequency, double-im- 
pedance amplifier is tuned to highest 
efficiency at audible frequencies that lie 
between thirty and two hundred cycles. 
Figure 2 shows the amplification curve 


of the amplifier in comparison with a 


composite outline curve of a number 
of modern loudspeakers. It will be 
seen that the effect of the high ampli- 
fication peak in the amplifier makes up 
for the lack of reproduction of low 
notes in the loudspeakers, thus insuring 
a wealth of the beautiful low tones 
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HOW THE LOW TONES ARE REALIZED 


FicurE 2: 


The curve shown in the solid black line indicates the 


resonant peak of the tuned-low-frequency amplifier of the Counter- 
fonic Six, between 60 and 100 cycles—the lower notes of reproduc- 


tion. 


The curve in dotted black is a composite curve of reproduction 


for a number of loudspeakers, showing how their amplitude falls off 


at the lower frequencies, thus eliminating the low notes. 


The Hark- 


ness amplifier is tuned to compensate for these inherent defects in 
loudspeakers, so that the final output of the loudspeaker has an 
amplitude that is the same for both high and low notes. 


that are missing from old-time re- 
ceivers. 

The output of the last power valve 
in the new receiver is fed into the out- 
put filter, which again eliminates a large 
amount of distortion and protects the 
loudspeaker windings from the high- 
voltage direct current that would ordi- 
narily flow through its windings. 

An idea of the simplicity of the 
new receiver, with its well-designed lay- 
out, may be gained from a study of 
Figure 1. If a line were to be drawn 
through the center of the receiver, the 
portion at the left would contain the 
complete high-frequency amplifier, in- 
cluding the detector, while at the right 


is the complete low-frequency amplifier; 
thus the receiver is divided into its two 
separate functions of high-frequency 
and low-frequency amplification. At 
the center is the illuminated drum dial 
with its control knob that does all the 
tuning in a single operation. Under- 
neath the control knob is the volume 
control knob, which is the only other 
control on the receiver except an “on” 
and “off” switch. 

The new set has been especially de- 
signed for the prospective broadcast lis- 
tener who wants a set that will be me- 
dium priced, that he can easily build 
at home on the kitchen table, and that 

(Continued on page 460) 


THE SCHEMATIC DIAGRAM OF THE COUNTERFONIC CIRCUIT 
Ficvre 3: At the left are the two high-frequency stages and the detector stage, with 


their novel schemes for shielding and neutralization. 


The tuned double-impedance, low- 


frequency amplifier is at the right, with the output filter. 
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HOW DIFFERENT SOLDERS REACT TO HEAT 
This chart shows graphically the physical states through which tin-lead solders 


of various percentages pass on the application of heat. 


The alloy of 63 per 


cent tin and 37 per cent lead passes from the solid to the liquid state imme- 
diately, while alloys of other percentages pass through a plastic stage of @ 
duration depending on the proportions of tin and lead present. 


The New Science of Soldering 


OLDER, as we know it to-day. is 

formed by alloying the metals tin 
and lead. Tin, the more expensive 
metal of the alloy, is of a distinctly 
white color, crystalline in structure, and 
almost entirely devoid of tenacity. In 
its pure state it has a melting point 
of 450 degrees Fahrenheit. 

Lead, the other component metal of 
solder, is less expensive. It is bluish 
white in color, soft, plastic, and almost 
entirely non-elastic. In a pure state, 
it has a melting point of 621 degrees 
Fahrenheit. 


By alloying the two metals tin and 
lead, we secure an alloy with a melt- 
ing point that is considerably lower 
than that of either of the component 
metals. By adding the metals bismuth 
and cadmium to the tin and lead. we 
can still further lower the melting point, 
but by so doing we destroy some of 
the valuable attributes that tin-lead 
alloys display. For all practical pur- 
poses in the construction of radio re- 
ceiving and sending apparatus, tin-lead 
alloys serve admirably, and the average 
home constructor of receivers need give 
little concern to alloys containing bis- 
muth or cadmium. Their cost is ex- 


Mr. Ripley, the author of this illuminating 
article on solder, is at present Chief Engineer 
of the Chicago Solder Co. 


By P. C. RIPLEY* 


cessive and the strength of such alloys 
is measurably lower than those of tin 
and lead. 

Now, by varying the proportions of 
tin and lead in the making of the alloy, 
we secure certain well-defined charac- 
teristics in their physical behavior in 
the molten and solidified states. This 
largely determines the selection of an 
alloy for specific use. At one point in 
the possible ninety-eight alloy percent- 
ages we discover a strangely different 
behavior from any other alloy of the 
group. This occurs when we take 63 
per cent tin and 37 per cent lead and 
melt them together. In this percentage 
we have what is termed the eutectic 
mixture of the tin and lead group. It 
gives us the lowest melting point that 
we can secure in the alloys of tin and 
lead without the intermixing of bis- 
muth or cadmium. One property that 
this alloy displays that none of the 
other alloys manifest is that in passing 
from molten fluidity to solid, or vice 
versa, the transition is instantaneous; 
there is no plastic or mushy interme- 
diate state in the change. Any other 
alloy percentage will display this in- 
termediate plasticity, although alloys 
closest to the eutectic will possess the 
shortest periods of plastic state. Re- 
gardless of how rapidly or how slowly 


we cool the eutectic alloy, the change 
will be just as well defined and sudden. 
The ordinary commercial alloys more 
commonly employed for solder are com- 
bined in such proportions as 50 per 
cent tin and 50 per cent lead, or 45 
per cent tin and 55 per cent lead, or 
40 per cent tin and 60 per cent lead, 
or 35 per cent tin and 65 per cent lead. 

To illustrate the changes in alloys 
under the action of heat and the re- 
sultant stages, refer to the chart at 
the beginning of this article, which 
graphically illustrates the approximate 
temperatures such stages and changes 
occupy in the various alloys. From this 
chart it is possible to calculate roughly 
the softening point and the point of 
fluidity of any alloy of the tin and lead 
group. and also the amount of tempera- 
ture increase above the melting point 
of the eutectic necessary to induce com- 
plete fluidity. 

Unless you are qualified to judge 
solder, it will be a wise plan in your 
selection of solder for use on your radio 
receiver to purchase a kind that car- 
ries the endorsement of the manufac- 
turer as being suitable for radio use. 
The ordinary commercial solders are 
frequently made from reclaimed or 
scrap metals and are likely to contain 

(Continued on page 473) 
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The appearance of the 
Hi-O receiver, when 
installed in its console 
cabinet, makes it a 
sustable and tasteful 
addition to any home. 
The cabinet in the pic- 
ture at the left is done 
in walnut. 


HOW TO GET PERFECT RESULTS WITH 


The Hammarlund Hi- 


“Six” 


With the help of the suggestions given in this article, 
the operation of the Hammarlund Hi-Q “Six” can be 
simplified to a remarkable extent, and the receiver 
can be made to operate far more efficiently and with 
better results in quality reproduction—at less expense. 


N building a radio receiver an ex- 

perienced set builder usually learns 
a great deal about the theory and op- 
eration of the circuits employed, by 
study and careful consideration of the 
function of each instrument as he puts 
the set together. However, for set 
builders in general, whether they be 
amateurs, broadcast listeners, profes- 
sional set builders or just plain novices 
building their first set, an article of 
hints for operating the Hi-Q Six re- 
ceiver may help in solving some point 
of operation. 

The Hi-Q receiver, as has been ex- 
plained in previous articles on theory 
and construction, is a well designed, 
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well executed piece of radio engineering, 
and if it has been built according to 
instructions, and wired correctly, results 
of a very high order should be ob- 
tained. 

Let us consider that the set has been 
constructed and wired, checked and 
found correct, and that it has been in- 
stalled in its cabinet and the batteries 
connected, as shown in Figure 1. The 
switch on the receiver should be turned 
to the “on” position. The volume con- 
trol should also be turned full “on” and 
the two tuning controls revolved simul- 
taneously, keeping both at approximately 
the same settings. If signals are not re- 
ceived immediately, connect a pair of 


headphones across the terminals marked 
“P” and “B” of the first low-frequency 
transformer. If signals are heard in the 
headphones but not in the loudspeaker 
it is certain that the trouble is in the 
low-frequency circuit, and it should be 
checked over again. If signals are not 
heard in the headphones the trouble is 
in the detector or high-frequency cir- 
cuits, and these should be traced until 
the trouble is found and corrected. 

On most wavelengths the two tun- 
ing controls should be set approxi- 
mately alike except for a slight vari- 
ation that may occur in the first dial 
with varying lengths of antenna. 

Never turn the volume control higher 
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than is absolutely necessary to get the 
proper strength of signal. 

If. upon turning the set “on.” a con- 
tinuous howl goes up. a defective or 
microphonic valve may be the cause. 
If this trouble occurs. tap each valve 
with the finger nail and find out which 
one is causing it. 

Such valves sometimes give trouble 
as detectors or low-frequency amplifiers, 
but are perfectly efficient in the high- 
frequency stages. If any one valve 
cannot be made to work properly by 
placing it in a different socket. a new 
valve should be substituted. 

Hook-up Combinations for the Hi-Q 
The type of batteries and the size of 
amperites required in this set depend 
upon the kind of valves employed. For 
maximum efficiency it is recommended 
that with battery operation the new 
112-a or 171-a type valves be used in 
the last stage; with dry-cell hook-ups a 
120 type valve would be best. The 
new 112-2 and the 171-a type valves 
are similar to the old 112 and 171 type 
valves except that they employ oxide 
filaments that consume only .25 ampere 
instead of .5 ampere. 
Four hook-up combinations are listed 
below, and Combination No. 1 is rec- 
ommended for ordinary use: 
_ COMBINATION No. 1 

Five 201-a or SX-401-a type valves in 
sockets Nos. 1. 2, 3, 4 and 5. 

One 112-a or SX-412 type valve in 
socket No. 6. 

One 6-volt storage A“ battery or 
Balkite “A” Eliminator. 


DA erneclamer, 


CASAS OF 


Three 45-volt B“ batteries. 
Two 4½-· volt C“ batteries. 


ComMBINATION No. 2 


Five 199 or SX-499 type valves in 
sockets Nos. 1. 2. 3. 4 and 5. 
One 120 or SX-420 type valve in socket 

No. 6. 
One 4!4-volt dry-cell A“ battery. 
Three 45-volt B“ batteries. 
One 22 ½-· volt C“ battery. 
One 4!4-volt C“ battery. 


CouBINATION No. 3 


Six 199 or SX-499 type valves through- 
out. 

One 47 2-volt dry-cell “A” battery. 

Two 45-volt “B” batteries. 

One 4% - volt “C” battery. 


CoMBINATION No. 4 


Six 20l-a or SX-40l-a type valves 
throughout. 

One 6-volt storage A“ battery or Bal- 
kite A“ Eliminator. 

Two or three 45-volt B“ batteries. 

One or two 414-volt “C” batteries.“ 


If valve combination No. 2 or No. 4 
is used. three Carter No. RU-20 (20 
ohms) resistance units should be sub- 
stituted for the resistances furnished in 
the foundation unit. A Carter No. 
IR-20 (20 ohm) or a Carter No. IR-25 
(25 ohms) Imp rheostat should be sub- 
stituted for the Carter No. IR-6 (6 
ohms) rheostat specified in the stand- 


Note: If only two 45-volt B' batteries are 
used. only one 4':-volt C battery is necessary, 
and et: the green and brown cable leads 
Shovld be connected to % volts negative (—). 
The yellow and gray cable leads should both 
be connected to 0 positive (). 
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ard parts list for building the set. 

To secure the full advantages of the 
17l-a or 171 valves. four 45-volt “B” 
batteries should be used and a 40-volt 
C battery should be connected to the 
brown wire of the cable. With these 
voltages the plate current drawn under 
normal conditions is 18 or 20 milliam- 
peres. which is too much to pass safely 
through the windings of the average 
loudspeaker. 

This difficulty can be easily overcome 
by connecting a Samson No. 30 choke 
coil directly across the loudspeaker 
binding posts. Mounting holes for this 
choke are provided on the steel chassis 
near the loudspeaker binding posts. As 
the resistance of the average loud- 
speaker winding is considerably higher 
than the direct-current resistance of 
this choke coil. most of the 18 or 20 
milliamperes of plate current will pass 
through the choke coil. This will pre- 
vent the burning out of the loudspeaker 
winding by the heavy direct current of 
the power valve. 


Accessories Recommended for Use With 
the Hi-Q “Six” 

For those desiring to do away with 
the regular A“ batteries. the Balkite 
“A” power-pack has been found excep- 
tionally well suited for use with this 
receiver. The unit consists of a recti- 
fier and an electrolitic filter condenser 
combined in a single pack. It is com- 
plete and requires no other accessories, 
and furnishes noiseless filament current 
from the lighting lines. It requires no 

(Continued on page 453) 
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AN IMPROVED HOOK-UP FOR THE HI-Q “SIX” 


FIGURE 1: This diagram shows the complete hook-up for operating the Hi-Q most 
efficiently with batteries, and it includes the socket antenna, shown at the top, that does 


away with the problem of erecting an antenna. 
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What’s New 


in 


RADIO 


Conducted by 


THE TECHNICAL STAFF 


Inventors, experimenters, manufacturers 
and readers generally are invited to keep 
the Technical Staff of POPULAR RADIO 
informed of all new apparatus that is of 


7 
E 


their own creation or that comes to their po ae 


TON; N 


attention; if the apparatus passes the tests 
of the POPULAR RADIO LABORATORY, it 
will be duly recorded in this Department 
for the information and benefit of all. 


A “B” Power-Pack That 
Requires No Adjustment 


Name of instrument: Socket Power No. 
671. 

Description: This unit contains a recti- 
fier, a filter and a voltage divider, 
combined in a single enameled case 
to provide smooth, uninterrupted sup- 
ply of plate voltage for the opera- 
tion of any receiver employing up to 
seven valves, including a UX-171 type 
power valve in the last low-frequency 
stage. is power-pack is designed 
to provide long service. It employs 
a gaseous rectifier valve of the Ray- 
theon BH type, and gives a maximum 
output voltage of 180 volts for the 
power valve, with intermediate and 
detector voltages of approximately 90 
volts and 45 volts, respectively. A 
“C” bias suitable for use with a 
UX-171 type valve is also provided. 
All connections between the power- 
pack and the receiver are made by 
means of a cable which is included 
with the power-pack. The cord and 
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From a photograph made for PoPULAR RADIO 
A SHIP MODEL THAT TALKS 


This decorative ship model of Columbus’ craft, LA PINTA, 
constitutes one of the most unique loudspeakers that has 
ever been shown in these columns. The skip itself is a 
perfect gem from a decorative standpoint, and the main- 
sail acts as a cone loudspeaker, giving excellent quality 


of reproduction and volume enough for any home use. 
It is manufactured by the Miniature Skip Models Company. 


plug for connection to the electric 
light socket is equipped with a pen- 
dent switch for tuning the unit “off” 
and “on.” 

Usage: To supply all plate voltages for 
the operation of receivers with up to 
seven valves, including a power valve. 
Operates from the 110-volt, 60-cycle 
lighting lines. 

Outstanding features: Sturdy. Ample 
factor of safety in all parts. Oper- 
ates on input voltages from 105 to 
130. Neat appearance. 

Maker: A. H. Grebe Co. 


A Battery Charger With 
Two Charging Rates 


Name of instrument: Combined battery 
charger and automatic control switch, 
model ATCSR. 

Description: This battery charger makes 
use of a 2!4-ampere Tungar rectifier 
bulb and provides two charging rates 
of 1% and % ampere. A toggle 
switch is provided on the case of the 
instrument to permit changing from 
one rate to the other without the ne- 
cessity for changing the connecting 
wires. The case also includes a self- 
contained relay switch which automat- 
ically turns the charger off“ when 
the receiver is turned “on,” and vice 
versa. In addition to this, a recep- 
tacle on the front of the charger case 
provides a connection for the “B” 
power-pack, if one is used. This is 
to provide automatic control of the 
“B” power-pack; that is, to turn it 
“on” when the receiver switch is 
turned “on,” etc. The case is of 
metal with a crystalline finish and 
is perforated to provide adequate 


ventilation to dissipate the heat from 
the rectifier valve. The trickle charge 
rate of 14 ampere should be ade- 
quate to keep the storage battery 
charged, except in cases where the 
service is unusually heavy, in which 
event the high charging rate may be 
resorted to occasionally to bring the 
battery up to full charge. 

Usage: For the charging of a storage 
battery and automatic control of the 
charger, as well as the “B” power- 

pack. 

Outstanding features: Saves space in cab- 
inet because of the combining of the 
charging and switching units into one. 
Provides a low charging rate for nor- 
mal use and a high rate for occa- 
sional use where the battery is used 
at heavy loads. 

Maker: Acme Electric & Mfg. Co. 
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A Handy Instrument for 
Checking Batteries 


Name of instrument: Two- range volt- 
meter. 

Description: This instrument is inclosed 
in a nickel-plated case that protects 
the mechanism. The face of the in- 
strument is equipped with a highly 
visible double scale. The upper scale 
provides voltage readings up to 150 
while the lower scale has a maximum 
of 7.5 volts. The meter is of the 
moving-coil type and is small enough 
in size to fit easily into the pocket. 
It is equipped with a leather carrying 
case. 

Usage: To check the “A” and “B” bat- 
tery voltages in a radio receiver. 
Outstanding features: Compact in size. 

Calibrated with the necessary degree 
of accuracy. Equipped with leather 
carrying case. Contains a zero ad- 

justment feature. 

Maker: Hoyt Electrical Instrument Works. 
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Automatic Control for 
“A” and “B” Power 


Gen-Ral automatic 
relay switch, type AX-12. 


Name of instrument: 


Description: This switch is operated by 
a magnet energized by the A“ bat- 
tery current flowing to the receiver. 
The contacts of the switch are of 
silver. When the panel switch on the 
receiver is turned “on,” the current 
to the filaments flows through the 
magnet winding of the automatic 
switch, and this causes contacts to be 
made inside of the switch; this closes 
the line circuit to the “B” power- 
pack. When the receiver switch is 
turned “off,” the power-pack circuit 
is opened and the circuit to the trickle 


charger is closed, thus putting the 
battery on charge. The entire unit is 
enclosed in a bakelite case, on the 
top of which are receptacles for the 
plugs from the charger and the power- 
pack; there are also two binding 
posts for connection to the A“ bat- 
tery circuit. The instrument is 
equipped with an extension cord and 
plug for connection to the 110-volt, 
alternating-current lighting lines. 
Usage: To automatically control the AC 
supply to the trickle charger or 
power-pack, or both, by means of the 
filament switch on the receiver. 
Outstanding features: Small in size. Posi- 
tive in operation. Switch contains 
silver contact points. Easily installed. 
Maker: General Mfg. Co 


The Wire Cannot Sag on 
This Folding Loop 


Name of instrument: Quali-Tone loop 
antenna. 

Description: This loop, when open, meas- 
ures 16 inches across by 34 inches 
in height. When closed it is 14 inches 
by 6½ inches by 3 inches. The frame 
is of walnut finish, with nickel-plated 
metal trimmings. A thumbscrew ad- 
justment is provided by means of 
which the loop winding can always 
be kept absolutely taut—a feature 
which adds much to the appearance, 
as well as to the permanently accu- 
rate values of inductance and distrib- 
uted capacity. The loop is set in a 
swivel base and is provided with three 
long, flexible leads for the connections 
to the receiver. These leads repre- 
sent the two outer terminals of the 
loop winding and a center tap. Each 
is equipped with a phone tip. The 
loop is designed for use with a .0005 
mfd. variable tuning condenser. 

Usage: As an antenna for use with super- 


POPULAR RADIO 


r ee 


heterodyne and other receivers that 
are designed for loop operation. 
Outstanding features: Winding always 
taut. Fine appearance. Provided 
with flexible connecting leads and a 
center tap. 
Maker: Duro Metal Products Co. 
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A Small Receiver With Large Results 


Name of instrument: Freed-Eisemann 
NR-9 receiver. 

Usage: For radio broadcast reception. 

Outstanding features: Sensitive to weak 
and distant signals. Fine tone qual- 
itv. Plenty of volume. Compact. 

Description: There has been a decided 
trend recently toward radio receivers 
of large dimensions, and many of the 
uninitiated public seem to have 
gained the impression that the value 
and ability of a receiver vary in pro- 
portion to size. It is true that many 
of the most expensive receivers are 
large in size, but even in these cases 


the great size is not necessary to the 
efficiency of the receiver. Instead the 
huge console cabinets are provided 
to house the reproducer or . power- 
packs and also to make the outfit 
more impressive in appearance. An 
internal inspection of even these ex- 
pensive receivers will disclose that the 
space occupied by the receiver itself 
is comparatively small. In purchas- 
ing a large receiver, a good part of 
the purchase price goes for the cabi- 
net. If one desires a large, impres- 
~ve looking piece of furniture, this is 
(Continued on page 468) 
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A Transformer That Gives 
Lifelike Reproduction 


Name of instrument: Superaudioformer 
low-frequency transformer, type No. 
27-A. 

Description: This transformer is of gen- 
erous proportions and is designed to 
provide practically even amplification 
throughout the range of audible fre- 
quencies. Its characteristic curve 
shows an equal voltage amplification 
at frequencies from 200 to 1,500. Be- 
low 200 cycles there is a gradual fall- 
ing off, until at 60 cycles the am- 
plification is about 75 per cent of 
that obtained above 200 cycles. At 
1,500 cycles the curve begins to rise 
gradually to a maximum at 4,500 
cycles. This maximum value is ap- 
proximately 25 per cent. higher than 
the amplification value from 200 to 
1,500 cycles. 

The transformer is inclosed in a 
metal case that is finished in satin 
bronze. It is equipped with termi— 
nal mounting strips of composition 
material and with mounting flanges 
at the bottom of the case for use 
in attaching the transformer to the 
baseboard or sub- panel of a receiver. 
The terminals are clearly marked on 
the top of the transformer case, so 
that there can be no error in con- 
necting the instrument. 

Usage: To provide coupling between the 
valves of a low-frequency amplifier 
and for use in both first and second 
stages. 

Outstanding features: High amplification. 
Turn ratio 3 to 1. Good voltage 
amplification characteristic. Logical 
arrangement of terminals. Neat ap- 
pearance. 

Maker: Pacent Electric Co., Inc. 
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Wire Wound Resistors Rate 
at 20 and 40 Watts 


Name of instrument: Aerovox Pyrohm re- 
sistors, type Nos. 994 and 992. 

Description: These resistance units consist 
of suitable resistance wire which is 


wound on tubes of refractory mate- 
rial and is then coated with a porce- 
lain enamel to protect the wire from 
oxidization, moisture and breakage. 
The materials used are carefully se- 
lected so as to have the same coeffi- 
cient of expansion and thus these re- 
sistances may be worked under heavy 
loads without injury to the wire. 
Contact is made by means of broad 
metal bands which are clamped onto 
the wire before the enamel is baked 
on. These connections terminate in 
soldering lugs. The larger resistance 
shown here is a 25,000-ohm unit with 
a current-carrying capacity rating of 
40 watts. Its size is 334 by V inch. 
The smaller unit is rated at 20 watts 
and has a resistance of 25,000 ohms. 
Its size is 2 by % inch. Either of 
these types of resistors may be ob- 
tained in resistance values from 500 
ohms to 50,000 ohms. 

Usage: Voltage-reducing or voltage-divid- 
ing resistances in the output circuits 
of “B” power-packs. Or for any 
service that requires the use of a high 
resistance that is capable of dissipat- 
ing 20 watts or more. 

Outstanding features: Small size. Clearly 
labeled as to resistance values. Will 
withstand heavy duty without any 
material change in resistance values. 

Maker: Aerovox Wireless Corp. 
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A Tuning Condenser for 
Limited Space 


Name of instrument: Universal compact 
variable tuning condenser, type UX. 

Description: The rotor and stator plates 
of this condenser are of unusual shape 
and are so designed as to take up 
a minimum space. The rotor plates, 
which in most condensers are much 
longer than they are wide, are almost 
round. The arc through which they 
swing is therefore small and the total 
space required for mounting this con- 
denser is 376 by 3 by 2% inches. 
The plates are of brass, except the 
end plates, which are of aluminum. 
The stator is insulated from the ro- 
tor by means of two narrow strips 
of high-grade insulating material. All 
plates are securely held in place and 
accurately spaced. The tuning curve 
of this condenser is a _ modified 
straight-frequency line. The shaft is 
removable and can readily be replaced 
with a long shaft for the purpose 
of operating several of these con- 
densers on a single shaft for single- 
control tuning of multi-stage receiv- 
ers. Also, there is no front or back 
to this condenser. It is identical on 
both ends and may be mounted with 


Page 439 


either end next to the panel to pro- 
vide clockwise or anti-clockwise 
movement, as desired. 

Usage: For any purpose where a variable 
capacity is required, particularly for 
tuning the high-frequency stages of 
a radio receiver. 

Outstanding features: Compact. 
cally efficient. Removable 
Good tuning characteristic. 

Maker: United Scientific Lab., Inc. 


Electri- 
shaft. 
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A Choke for Use in Power 
Amplifiers or Power-Packs 


Name of instrument: Audiochoke (low- 
frequency choke). 

Description: This choke consists of a 
large iron core and coil winding of 
high inductance and comparatively 
low direct-current resistance. It is in- 
closed in a metal case of exactly the 
same size, shape and finish as the 
Superaudioformers, types No. 27-A 
and 27-B. This choke is capable of 
handling up to 60 milliamperes and at 
this current has an inductance of 32 
henrys. At 50 milliamperes DC the 
inductance is 36 henrys and increases 
to 50 henrys at no DC load. The DC 
resistance of the choke is 575 ohms, 
and it will withstand up to 500 volts 
continuously. 

Usage: In power amplifiers or in the 
filter systems of “B” power-packs, 
with voltages up to 500, and currents 
up to 60 milliamperes. 

Outstanding features: High inductance 
and high current-carrying capacity. 
Good design and construction. 

Maker: Pacent Electric Co., Inc. 
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ANOTHER “SMALLEST” SET 
This addition to the long succession of 
Lilliputian radio receiver models measures 
less than one inch square, although it uses 
35 feet of wire. Ordinary pins do the 
work of tuning points. It is the work of 
Harold C. Palm. of Cherokee, Ia. 
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Small Parts for the Se 
Builder 


Name of instruments: Radio connection 


and switching devices. 


Description: (A) A panel mounting type 


of single-pole, single-throw switch. The 
frame is of metal. The contact mem- 
bers are of spring metal and are well 
insulated from each other by compo- 
sition material. The switch is in- 
tended for single-hole, panel mounting 
and is operated by a rotary knob. 

(B) A valve socket that is intended 
for mounting on the under side of a 
receiver sub-panel. It consists of a 
molded composition body on which 
are riveted the contact springs. These 
springs extend beyond the body to 
serve as soldering terminals, thus pro- 
viding one-piece terminals. Mounting 
holes are provided in the body to per- 
mit the use of either one or two 
mounting screws or rivets. 

(C) A panel mounting jack that is 
mounted by means of a single ma- 
chine screw and nut. It is extremely 
simple in construction and compact 
in size. The insulation is thorough, 
and terminals are provided in the form 
of soldering lugs which are extensions 
of the contact elements. 

(D) A standard panel- mounting 
jack. This consists of a strong metal 
frame with the usual screw bushing 
for attachment to the panel by means 
of a single hole. The contact springs 
are solidly anchored and thoroughly 
insulated. These springs are heavy 
and provide strong contacts. The 
jack illustrated is a double-circuit, fil- 
ament control type, for use in the 
first low-frequency stage of a receiver. 

(E) Another small jack which is 
mounted on the panel in the same 
manner as the large standard jacks. 
When mounted in position it extends 
back only a half inch from the panel 
and is therefore convenient for use 
where space is limited. Good sub- 
stantial contact is provided. It is 
connected into the circuit by means 
of one-piece lug terminals. 

(F) This push-pull battery switch 
consists of the jack (E) with a brass 
plunger. The plunger is equipped with 
an insulated collar so arranged that 
when the plunger is pushed in the 
collar comes in contact with one of 
the terminals of the jack and breaks 
the circuit. When the plunger is 
pulled out it short-circuits the jack 
terminals and permits the current to 
flow through the circuit. 

(G) This extension cord connector 
consists of a composition block inside 


of which are four spring receptacles 
for phone tips. These receptacles are 
connected together in pairs so that 
an extension cord may be connected 
to the ends of the loudspeaker cord 
‘by inserting the reproducer terminals 
in the holes in one end of the con- 
nector. and the extension cord ter- 
minals in the corresponding holes in 
the other end of the connector. 

(H) An extremely compact battery 
or power switch of the “toggle” type. 
It is mounted on the panel of a re- 
ceiver by means of a single hole and 
is equipped with a marker plate which 
fastens under the nut on the panel 
front and bears the designations “off” 
and “on”. The current is turned “off” 
and “on” by pushing up or down on 
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the small lever which projects in front 
of the panel. The overall size of the 
portion behind, the panel is approxi- 
mately 34 inch by % inch. The 
parts that appear on the front of the 
panel, including the bushing, nut, lev- 
er, and marker plate, are all nicely 
finished in gold. It may be used in 
power lines to carry up to 3 amperes 
at 125 volts and is approved by the 
Underwriters Laboratory for this use. 

(I) This single circuit jack is de- 
signed for baseboard mounting. The 
jack itself is identical with that de- 
scribed in C above but has an exten- 
sion frame with two screw holes for 
use where the jack is to be attached 
to the baseboard instead of to the 
panel of a receiver. Especially useful 
in making experimental layouts and 
in other experimental work where no 
panel is used. 

(J) Another toggle switch for con- 
trolling the filament supply.. This 
Switch consists of a composition bar- 
rel which incloses the contact elements. 
Terminals are provided in the form 
of screws at the back of the switch. 
It is equipped for single hole, panel 
mounting and has an “off-on” marker 
plate. Metal parts are finished in 
nickel. 


Usage: For various switching and con- 


nections .purposes in a radio receiver. 


Outstanding features: All rugged in con- 


struction. Well finished. Neat in 
appearance. Compact in size. Ex- 
tremely moderate in price. 


Maker: Saturn Mfg. & Sales Co., Inc. 


A Receiver With Real Single Control 


Name of instrument: Pfanstiehl Overtone 
Receiver, Model 30. 

Usage: For radio broadcast reception. 

Outstanding features: Absolutely single- 
control tuning. Highly sensitive. Good 
selectivity. Attractive appearance. 

Description: This six-valve receiver em- 
ploys three stages of tuned high-fre- 
quency amplification, a detector and 
two stages of transformer-coupled, 
low-frequency amplification. 

In external appearance the receiver 
is somewhat unusual. It conveys an 
impression of massiveness without ac- 
tually being so, and this lends an 
added attractiveness. The entire cab- 
inet is of American black walnut, 
carefully selected for graining. A 
hand-rubbed finish brings out the nat- 
ural beauty of the wood. 

The front panel is of the same 


material as the cabinet and is inset 
between narrow side panels embossed 
with decorations finished in bronze. 
The front panel contains a gold-plated 
escutcheon plate located slightly above 
the panel center, and contains the 
small window through which the cali- 
brated tuning drum is visible. At the 
lower left-hand corner of the panel 
is a round wood knob with a gold 
decoration that controls the combina- 
tion volume control and filament 
switch. A similar knob at the lower 
right-hand corner is the single tuning 
control. 

One of the decided advantages pos- 
sessed by this receiver is the abso- 
lute simplicity of operation. The 
lower left-hand control knob is given 
a slight turn to the right to turn “on” 

(Continued on page 470) 
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THE COMPLETE LC-28 IN ACTION 
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The LC-28 high-frequency pack, installed as shown here in a Corbett 
console cabinet, with the power-pack amplifier in the lower com- 
partment, leaves nothing to be desired, either in quality results or 


outer appearance of the receiver. 


QUALITY AND VOLUME ARE ASSURED WITH THIS 


LC-28 AMPLIFIER 


Here is the second of a series of articles giving hook-up 
combinations for the LC-28 high-frequency pack. The 
Amertran power-pack amplifier, employing the sys- 
tem of amplification that proved so popular with the 
old LC-27, is used in an improved form to obtain even 


more astounding results with the LC-28. 


An addi- 


tional feature of this hook-up is that it may be used 
with the new light-socket antennas. 


AST year there were, literally, thou- 
sands of radio fans who built the 
LC-27 receiver incorporating the fa- 
mous Amertran low-frequency amplifi- 
cation. 

This year there have been numerous 
requests for a power-pack amplifier for 
the LC-28 corresponding to that used 
with last year’s set. 

In the October, 1927, issue of Poru- 
LAR Rapio was described an improved 
Amertran power-pack amplifier con- 
sisting of two stages of transformer- 
coupled, low-frequency amplification 
supplied with current through a power 


By LAURENCE M. COCKADAY 


transformer and a rectifier and filter 
system, all completely contained in a 
neat, metal compartment that shields 
the instruments and at the same time 
protects the operator from shock. This 
amplifier was described as an addition 
to an old receiver, but works admirably 
with the LC-28. 

When this unit is used with the LC- 
28 high-frequency pack really amazing 
results may be obtained in the way of 
quality of reproduction and volume. 

The complete power-pack amplifier 
carries three control knobs on the front 
that may be set once and left adjusted. 


These are the only adjustments that are 
necessary, and once installed the set 
will function without any more fuss 
than turning “on” and “off” the filament 
switch. 

In Figure 1 is shown a combination 
diagram in the top portion of which is 
seen the back view of the LC-28 high- 
frequency pack installed in a standard 
Corbett cabinet. At the left is shown 
the Yaxley plug with its leads that con- 
nect to four of the binding posts on 
the power-pack amplifier. The storage 
battery is connected directly to the 
power-pack amplifier, and indirectly 
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HOW TO MAKE THE INSTALLATION 


FIGURE 1: 


This combination diagram shows the back of the LC-28 
pack, installed in the Corbett LC-28 Cabinet. 


The connection be- 


twecn ‘the Yaxley plug and the power-pack and the single storage 


battery is indicated in black lines. 
antenna 1s recommended; 
the reproducer. The battery and 


placed underneath the set in the 


through a relay in this unit to the 
vacuum valves in the set. 

At the right end of the set is shown 
the antenna connection. A light-socket 
antenna. such as the Dubilier Ducon. is 
recommended as an antenna, although 
any other type may be used, if desired. 

There are two binding posts on the 
Dubilier device and it may be found 


that one or the other is considerably . 


the better for the antenna connection. 
Or again, it may be found that both of 
them may be used. connected by a single 
wire. Also, it may be found that recep- 
tion is improved by turning “on” the 
switch of the socket into which the 
device is inserted. On the other hand. 
reception may be better with the switch 
turned off. This can only be deter- 
mined by experiment. 

Two connections, of course, run from 
the reproducer to two binding posts on 
the power-pack amplifier. and the ex- 
tension cord and plug on the power-pack 
amplifier is to be inserted in a lamp 


In this combination a light-socket 


a Temple exponential horn is used for 


the power-pack amplifier may be 
compartment of the radio table. 


socket of the 110 volt, 60 cycle lighting 
lines. 

In using the set the switch rheostat on 
the set itself should be left set at the 
„on“ position all the time. The set 
should then be turned “on” and off“ 
by the switch on the power-pack ampli- 
fer, which controls all the vacuum 
valves in the set and the amplifier as well. 

In the set-up shown in Figure 1, a 
radio table with a compartment under- 


. neath may be used. with the storage 
battery and the power-pack amplifier 


placed in this compartment, and with 
the Yaxley cable running up the back 
to the LC-28 cabinet on the top. 

In the illustrations a Baldwin “99” 
reproducer and a Temple exponential 
horn are pictured as representative of 
the types of loudspeakers that have 
been found suitable for use with this 
type of set. The reproducer should 
preferably be connected by a long ex- 
tension cable and placed on the other 
side of the room from the receiver, or 
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in any other position where the quality 
of reproduction sounds best. 

If a trickle charger is to be used with 
the storage battery, its lighting plug may 
be inserted directly into the relay in 
the power-pack amplifier marked 
“trickle charger.” This will make the 
battery charging an automatic feature 
needing no attention or care on the part 
of the operator except adding distilled 
water 2 or 3 times a year. The West- 
inghouse Rectox trickle charger has been 
found very suitable. 

The three adjustments on the front 
of the power-pack amplifier, spoken 
about earlier in this article, are intended 
to control the “C” bias on the first and 
second stages of low-frequency ampli- 
fication, and to control the detector 
plate voltage. 

The first control shown at the left 
in Figure 1 is for adjusting the C“ 
bias on the power valve in the last 
stage of amplification, which is a 210 
type valve. The center control is for 
adjusting the C“ bias on the first-stage 
valve, which may be a standard 201-a 
type valve. The control on the right 
adjusts the plate voltage of the detector 
valve and may usually be set all the 
way “clockwise.” 

The adjustment for the C“ bias on 
the last valve is usually left nearly all 
the way “anti-clockwise.” The center 
control may be varied and the proper 
adjustment will probably be found 
somewhere along the middle of the range. 

The use of the new 281 type rectifier 
valve. in place of the older style 216-b 
rectifier valve. gives increased “B” volt- 
ages and added power for the opera- 
tion of the 210-type power valve. This 
results in improved quality and allows 
a greater volume to be obtained with 
less distortion than in the unit used 
with the old LC-27 receiver. 

The fact that the power-pack ampli- 
fier contains an automatic relay switch 
greatly facilitates the dutomatic opera- 
tion of the receiver as a whole, and 
takes care of the charging of the “A” 
hattery, as explained above. 

The complete apparatus may be as- 
sembled as indicated in Figure 1 and 
installed neatly without unsightly wires 
or complicated switching arrangements 
that would have been necessary with 
the more old-fashioned combinations. 

This same apparatus may be assem- 
bled in a regular Corbett Console type 
cabinet, as shown in the illustration at 
the head of this article. if desired. 

When once assembled and adjusted 
the LC-28 with this power amplifier will 
give the highest type of reproduction. 
will be easy to operate for both distance 
and local reception, and will have an ap- 
pearance on a par with that of the most 
expensive of the factory-built receiver. 
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An SOS Message That Sends Itself 


HE tedious vigil of the marine ra- 

dio operator has been made more 
or less unnecessary through the per- 
fection of an electric automaton that 
sends and receives SOS signals. For 
a number of years the British Marconi 
Company has been working on the 
problem of relieving marine operators 
of the necessity of constant and worri- 
some vigilance; and this research has 
culminated in the perfection of a device 
which not only automatically sends SOS 
signals, but causes an alarm bell to ring 
on all ships equipped with the special 
alarm receiver. 

The conventional SOS signal is pre- 
ceded by a series of three four-second 
dashes. The receiver is so constructed 
as to respond only to this combination 
of extra long signals. 

The operator of a distressed vessel 
need only press a button and there is 
immediately broadcast a series of these 
iong Cashes, followed by the SOS sig- 
nal so that ships not provided with the 
special receiver may be warned. 

The “key” consists of a clock-driven 
mechanism which actuates the regular 
transmitter of the ship through contacts 
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A KNOBLESS RECEIVER THAT TUNES ITSELF _ 


This picture shows the automatic receiver and special relays usr d 

to control the electrical current that rings the automatic alarm. 

The receiver will be seen at the left, and the delicate relays to the 
right. The alarm bells are between the two instruments. 


on a segmented drum. The receiver is 
a three-valve set of a conventional de- 
sign, the output of which is connected 
to an especially sensitive relay. This re- 
lay controls the local supply of current 
connected to the electric bells. 

A special selector is used in connec- 
tion with the receiving instrument and 
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it is the function of this device to prop- 
erly interpret the four-second dashes, so 
that it will automatically pick them out 
of the maze of signals that happen to 
be vibrating the ether and convert them 
into the impulses necessary to actuate 
the relay and, in turn, the electric bell 
which is located jn the operator's cabin. 
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A PRACTICAL DEMONSTRATION OF “HUMANLESS” RADIO 
Here is a group of European engineers at an experimental demonstration of the automatic 
SOS equipment developed by the British Marconi Company. In almost the exact center 
of the picture one of the sensitive relays used to operate the bells may be seen uncovered. 
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A REVISED BATTERY HOOK-UP FOR THE RECEIVER 


Ficure 1: If the C“ battery connections for the Lynch “Five” are 

carried out as shown in this diagram, there will be a considerable 

improvement in reproduction as compared with the hook-up given 
in the article in the November issue of PopULAR RADIO. 


OPERATING POINTERS FOR THE 


LYNCH FIVE“ 


Here are some hot tips, for the fan and expert- 

menter alike, that will make the Lynch “Five” 

as phenomenal in operation as it was easy and 
inexpensive to build. 


By S. GORDON TAYLOR 


HE low cost and simplicity of 

construction of the Lynch Five“ 
receiver, as described in the November 
issue, will offer a strong inducement to 
many inexperienced radio fans to try 
their hands at assembly and construc- 
tion. To these, and also to more ex- 
perienced fans who have built this re- 
ceiver because of its fine tone quality, 
this article on the operation of the re- 
ceiver will be helpful. Some worth- 
while pointers as to equipment are also 
incorporated in it. 

The directions for putting the Lynch 
“Five” receiver into operation were 
given briefly in the November issue 
and there is no need for repeating 
them here. However, attention should 
be called to one change in the battery 
hook-up. Where the Ce-Co type F 
semi-power amplifier valve is used in 
the last low-frequency stage, the C“ 
bias voltage should be nine and the 
“C” bias applied to the first and second 
low-frequency stages should be 11% in- 
stead of 41⁄2 volts. The correct con- 
nections are shown in Figure 1. 

If the Ce-Co type J-71 valve is to 


be used in the last stage, the battery 
connections as shown in the November 
issue are correct, although even in that 
case 114 to 3 volts would be better for 
the first two low-frequency stages, in- 
stead of 4% volts. If the J-71 valve 
is used, its greatest worth is obtained 
by applying 180 volts to its plate in- 
stead of 135, and this would call for 
increase in the C“ voltage to about 
40 instead of the 27 volts shown orig- 
inally. 

An output filter should always be 
used where the plate voltage on the 
output valve is over 135. It is not 
necessary that the filter be incorporated 
in the receiver itself. One such as the 
National Tone Filter is sufficiently neat 
in appearance to be placed on the table 
next to the receiver, if desired, without 
marring the appearance of the installa- 
tion. 

For all ordinary purposes the type F 
power valve will be found adequate and 
it has the advantage of low current 
drain. With this and the other four 
valves specified in the original article 
the total current consumed from the 
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“B” batteries is only 12 milliamperes 
per hour and the life of a set of stand- 
ard “B” batteries, according to tables 
computed with Eveready batteries, will 
be many months. 

Where the J-71 power valve is used, 
either a B“ power-pack or heavy duty 
“B” batteries should be used, because 
of the higher plate current requirements 
of this valve. 

A combination which constitutes very 
nearly an ideal filament power source 
was used with one of the models of 
this receiver. It consists of a trickle 
charger and a glass-inclosed storage 
battery with a built-in charge indicator. 
The trickle charger used is unique in 
that it uses neither bulbs nor liquids 
for the rectifier; it provides a tapering 
charging rate and it includes a built-in 
relay switch. The rectifier included in 
the charger is the new “Drirex” car- 
tridge. With this rectifier the trickle 
charger requires no attention whatso- 


_ ever and the rectifier life is practically 


indefinite and is guaranteed for a mini- 
mum of 4,000 hours’ service. 

In operating the receiver the rheostat 
should never be turned more than four- 
fifths of the way on,“ otherwise the 
voltage applied to the valve filaments 
will be excessive. About two-thirds 
“on” is a good normal operating posi- 
tion. 

If there seems to be an excessive tend- 
ency toward oscillation, it will be well 
to reduce the voltage at the rear termi- 
nal, T6, shown in Figure 1, to 67% 
volts. This applies a lower voltage to 
both the high-frequency and the detector 
valves and will provide just as good re- 
sults as the full 90 volts in most cases— 
with lower “B” battery consumption. 
Tighter coupling in the antenna coupler 
will also help to stabilize the circuit, par- 
ticularly where a very small antenna is 
used. 

The best settings for the rotors of 
both coupling coil units should be found 
by experiment and then the rotors 
should be left in that position. Any 
considerable change in the adjustment 
of these will change the condenser dial 
settings for a given wavelength or sta- 
tion, and will therefore interfere with 
the accurate “logging” of the dial set- 
tings. The rotor of the antenna coupler 
should be adjusted as nearly parallel 
with the windings of the stator as prac- 
ticable without sacrificing selectivity. 
The rotor of the detector coupler 
should be left in a position a little 
below that where the detector goes into 
oscillation. This latter will require 
some adjustment from time to time to 
serve as a sensitivity control, but for 
volume control it is quite as simple to 
detune slightly one of the tuned circuits. 
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From a photograph made for Porutar Rapio 


HOW TO TURN DOWN A METAL ROD 
Ficure 1: Here the operator is shown turning down a rod by the use of the slide rest. “A” is 
the work to be turned, “B” is the cutting tool and “C” is the tool post which holds the cutting 
tool tightly clamped in the proper position. 
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Your Laboratory Tools 


ARTICLE NO. 4 


The metal-turning lathe puts the ingenious home ex- 
perimenter on equal terms with the manufacturer, as 


far as accuracy and quality in metal work goes. 


This 


article tells the experimenter how to use it. 


A0ucH metal-turning on a 


lache may strike the novice as be- 
Ing very easy, there are a number of de- 
tails that have to be mastered before 
Proficiency, or anything like accuracy may 
attained. 
a the principle of turning is sim- 
ie! 7 — aps even the rankest dabbler 
th chew a piece of metal out on a 
= 5 he would have much to learn 
N experience to gain before he 
it gaan skill enough to call himself 
en a tHird-rate machine hand. 


By LOWELL MADDEN, Ja. 


This remark, however, should not tend 
to dishearten the beginner, providing he 
doesn't assume too much and is willing 
to take a few practical suggestions. 

It is presumed that the reader knows 
that turning is accomplished on a lathe 
by the aid of a cutting tool coming in 
contact with metal revolving in the 
lathe. 

Naturally enough, the lathe tool must 
always be harder than the metal being 
cut. One could not hope to cut down 
a file, for instance, because files are made 


out of extremely hard steel, and the am- 
bitious turner of files would find that 
the edge of his lathe tool would be worn 
off as fast as he sharpened it. The lathe 
tools purchased on the market, and es- 
pecially those provided for use with this 
particular Goodell-Pratt lathe, are suf- 
ficiently hard to cut any of the common 
metals except hardened steel. Cold 
rolled steel, which is comparatively soft, 
is easily machined. 

Before a piece of work can be 
mounted for turning, the operator must 
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THE SCROLL CHUCK READY FOR WORK 


Ficure 2: Here is a little scroll chuck mounted on the live spindle. 
The knurled ring, C,“ is used to cause the chuck jaws, 4, to move 


in and out. 


At “B” the reader will see illustrated the outside jaws of the 


chuck, which may be inserted for the purpose of holding larger work. 


provide means for centering it in the 
lathe. It should be understood that 
bearing surfaces must be produced so 
that the work will revolve between cen- 
ters without danger of chattering or mov- 
ing out of position. Where accurate 
work is essential, good centers are ex- 
tremely important. 

Perhaps the first warning to impress 
upon the experimenter is the obvious 
possibility of making the wrong kind of 
a center hole. 

We see this illustrated at A in Figure 6. 
This is the kind of a center that would 
result if the workman used an ordinary 
drill for the center hole. As the illustra- 
tions shows, the bearing surface will be 
very small; after making a few revolu- 
tions this surface will wear down and 
the piece revolving in the lathe will have 
a tendency to chatter and to work itself 


out of position when the cutting tool is 
brought in contact with it. Even the 
superficial student of metal working will 


POPULAR RADIO 


see that it is impossible to turn the 
work accurately if this condition exists. 
It is bad not only for the work but for 
the dead center as well. 

There is such a thing as a “centering 
drill.” This is a special drill which pro- 
duces a conically-shaped hole or bearing 
surface that corresponds exactly with the 
angle of the center, thereby providing 
a bearing surface similar to that illus- 
trated at B in Figure 6. Such a bearing, 
well oiled and with the dead center 
pressed tightly into it, is necessary for 
accurate turning. 

But how is the mechanic to find the 
exact center of a piece of rod, for in- 
stance? 

This must be done before the center- 
ing drill can be employed. Of course, 
when a heavy cut is being made along the 
entire length of a rod it is not so im- 
portant that the exact center should be 
found, as the work will center itself after 
the cutting progresses. 

For such a center, the kink illustrated 
in Figure 7 may be employed. 

Here four lines are scratched on the 
end of the work by the use of a compass. 
The mechanic may then find the approxi- 
mate center of the area enclosed by these 
scratches. 

Another good method of locating the 
approximate center and a method more 
accurate than the one previously de- 
scribed is presented in Figure 9. Here 
what is known as a “bell center punch” 
is employed. The use of this is so ob- 
vious that no further description will be 
necessary. 

A third method, and one that is per- 
haps as accurate as any, is shown at 
Figure 3; here what is known as a “V- 
block” is used. The rod is placed in 
tl. groove of this block and a square is 
brought into position so that it lines up 
with the exact bottom of the groove. A 
scratch is made on the end of the rod 
and the rod is then turned approximately 
90 degrees and another scratch made. 
Almost the exact center will be found at 
the point where these scratches intersect. 


FINDING THE CENTER WITH A V-BLOCK 
Ficture 3: By scratching two lines at right angles to each other, 
almost the exact center of a round rod may be found. 
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Figure 1 shows how the work is 
mounted between the lathe centers. 
First the slotted face-plate is screwed 
in place on the live spindle of the lathe. 
One of the two lathe dogs (which were 
described in the second article of this 
series) is placed over one of the ends 
cf the rod. The projecting arm of the 
lathe dog is permitted to rest in one of 
the slots of the face-plate and the large 
center (that is, the live center) of the 
lathe is inserted in the live spindle. 
Naturally the opposite end of the rod is 
held in position by the dead center. A 


good dose of oil should be placed on 


the dead center bearing. 

The next job in the work of arrang- 
ing the set-up for turning is that of put- 
ting the slide rest in place. A clamping 
bolt which projects up through the center 
of the lathe bed and emerges in a slot 
in the bottom of the slide rest is used 
for this purpose. This slide rest is made 
up of three principal parts; one is held 
permanently to the lathe bed by the 


clamping bolt just mentioned. The posi- 


tion and movement of the other two 
parts are controlled by two feed screws; 
one moves the cutting tool parallel to 
the axis of the work revolving in the 
lathe and the other moves at right angles 
to it. Thus the tool may be moved up 
and down the work and into the work. 

There is a slot provided on the top of 
the slide rest for the tool post. The tool 
post is that part of the slide rest which 
grips and holds the cutting tool in the 
proper position. Close examination of 
the Figure 1 will show that the tool 
post is also provided with a clamping 
screw. Means are also provided so that 
the angle of the cutting tool may be ad- 
justed. (The importance of this ad- 
justment will be discussed later.) 

A good mechanic always examines a 
lathe tool before he uses it. First, he 
wants to know if it is shaped correctly, 
and secondly, he wants to assure himself 
that it is sharp. If it is not sharp he 
must know how to sharpen it. The first 
thing to learn in sharpening a tool is 
not to burn it. If it is left in contact 
with the grinding-wheel for too long 
a period it will turn blue and lose its 
hardness. A small receptacle of water 


(Continued on page 456) 
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USING A SCROLL CHUCK FOR INSIDE TURNING 


Ficure 4: Here the scroll chuck is used to grip a large brass tube, 

the inside of which is to be turned down. “A” is the work and “B” 

the cutting tool which, in this case, takes the form of a boring tool 
with the cutting edge at right angles to the body of the tool. 
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MAKING USE OF THE COMPRESSION CHUCK 


Ficure 5: Here the compression chuck is being used to cut off lengths 
of metal rod. The rod to be cut is illustrated as B, while “A” és 
the compression chuck and “C” the cutting-of tool. 
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HOW WORK IS CENTERED ON A LATHE 


Ficure 6: At “A” the incorrect method of providing bearing surface is illustrated, 


while at “B” the proper method is shown. 
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If You Live in a Building 
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800 METERS 


400 METERS 


HOW A SKYSCRAPER MAY REINFORCE OR IMPEDE 
RADIO WAVES 


Ficure 1: A building such as the above one, that employs a steel 
supporting framework, acts as a secondary antenna for transmissions 
broadcast from its roof. If the wavelength of its natural frequency 
corresponds to the wavelength of the broadcasting antenna, the rein 


forced wave at the left is the result. 


If the two are out of phase, 


the result is poor transmission efficiency, as indicated on the right. 


O the broadcast listener in the 

city, one of the most vital factors 
in radio reception is the effect of tall 
steel buildings upon reception. 

During the past few years, while the 
American Telephone and Telegraph 
Company was interested in broadcasting, 
its engineers made an extensive study of 
these problems* and many of their data 
are now in a form suitable for publica- 
tion. These studies divide into two 


See Radio Transmission Measurements.“ by 
Rown, Friis and Englund, Proceedings, Institute 
of Radio Engineers, Vol. 11, 1923. and Radio 
Broadcast Coverage of City Areas,“ by Espen- 
1077 Bell System Technical Journal, Vol. 6, 


parts; first, the effect of tall buildings 
on the location of a transmitting station, 
and second, the effect of these build- 
ings upon the individual receiving set. 

The location which naturally suggests 
itself for a broadcasting station intended 
to serve the city is its center. A central 
location might be expected to deliver 
waves of the greatest strength to the 
greatest number of listeners. 

The erection of a broadcasting station 
in the heart of a large city ordinarily 
means, however. that its antenna must 
stand on the top of a tall steel build- 
ing. This has been done for a num- 


Electrical energy radiated 
from broadcasting sta- 
tions is absorbed by mod- 
ern skyscraper construc- 
tion which directly af- 
fects radio reception. This 
article tells how experi- 
ments are locating and 
removing this particular 
problem of the listeners. 


By R. W. KING 


ber of stations in various cities. Station 
WBAY was probably the first of this 
kind; it was originally erected on top 
of the twenty-four story long - distance 
telephone building at 24 Walker Street. 
New Vork City. 

With this location it was found that 
with the limited wavelength range then 
open to broadcasting, radiation from the 
antenna was relatively poor. Careful 
measurements of the signal strength as 
received at a testing laboratory some 30 
miles away (Cliffwood, N. J.) gave the 
results shown in Figure 4. 

The wavelength upon which WBAY 
was operating as a broadcasting station 
was 400 meters. For the purpose of 
conducting the tests summarized in, 
Figure 4, an experimental license was 
obtained, permitting operation over a 
rather wide range of wavelengths. As 
the curve shows, the signal strength 
radiated from WBAY was variable and 
dropped to a very low value at 400 
meters. This was exactly the wave- 
length assigned to the station for broad- 
casting purposes. When it became pos- 
sible to shift to a longer wavelength. 
radiation was, of course, greatly im- 
proved, as indicated by the curve. 

The study made on this station was 
the first to disclose the fact that it is 
possible to have the support:ng build- 
ing too high for the efficient radiation 
of certain frequencies. 

The electrical action of a tall steel 
building with respect to radio waves 
may be explained as follows: 

City skyscrapers are immense steel 
cages or skeletons which are good con- 
ductors of electricity and form a sutt- 
able path for the flow of high-frequency 
electric currents. As electromagnetic 
waves are radiated from an ordinary 
antenna on the ground they advance 
outward and upward and touch the 
ground at their lower ends. At some 
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distance from the station the wave 
fronts become practically vertical and 
the waves travel on, outward, with their 
feet on the ground and their heads 
somewhere above the clouds. 

Now, when a station is situated on 
the top of a steel building the waves 
travel down the building as well as out 
horizontally. As they approach the 
ground, part of the wave energy is re- 
flected back up the building and then 
interacts with later waves coming down. 

The result is the formation of large 
oscillatory currents in the building 
structure; the distribution of these cur- 
rents is determined by the height of the 
building and the wavelength of the 
radiated waves. If the dimensions of 
the building are such that one of its 
natural or free periods of oscillation 
corresponds closely to that of the wave- 
length one undertakes to transmit, it 
follows that the frame of the building, 
like any coupled resonant circuit, will 
draw heavily upon the power of the 
transmitter. 

But, in addition to this, the building 
apparently acts as a secondary antenna, 
radiating a wave which may be more 
or less in or out of phase with the wave 
from the real antenna. If the two waves 
are out of phase, the net result at any 
distant point is, of course, a field 
strength less than that due to the single 
wave from the real antenna. On the 
other hand, if they are in phase, they 
augment each other and the real antenna 
shows up as being unusually efficient. 
Figure 1 illustrates this graphically. 

Both of these conditions have been 
observed with signals sent from WBAY, 
as Figure 4 shows. In the neighbor- 
hood of 400 meters, the antenna was 
quite inefficient, while at about 800 
meters it proved to be efficient. 

As a result of the measurements 
made on WBAY, it was possible to pre- 
dict the occurrence of a similar effect 
in the case of the antenna which the 
City of New York desired to erect on 
the Municipal Building. Temporary 
antennas were therefore erected and the 
signal strength from them was measured 
at the same testing laboratory at Cliff- 
wood, N. J., using a small transmitting 
oscillator of 100 watts. The result of 
these measurements is given in Figure 5. 

Radiation was found to be a mini- 
mum in the vicinity of 360 meters, which 
was very nearly the wavelength which 
was to have been assigned to the com- 
pleted station. The station is now 
operating on 526 meters, which is seen 
to be well up on the radiation curve. 

In both Figures 4 and 5 the signal 
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American Tel. & Tel. 
HOW STEEL FRAMES ABSORB 
ELECTRICAL ENERGY 
FicurE 2: An apartment house of this 
type that employs a heavy steel frame- 
work acts as an absorber of electrical 
energy from broadcasting stations, with 
the result that inside the building the field 
strength of a broadcasting station signals is 
only a small fraction of the field strength 
outside. The figures show the signal strength 
in microvolls per meter, as received in 
various parts of the building. Note how 
little energy reaches the inside rooms 
around the elevator shaft. 


intensity has been expressed in terms 
of microvolts per meter. 

In the case of both the Walker Street 
telephone building and the Municipal 
Building, experiments were made with a 
number of different antenna arrange- 
ments and with different methods for 
exciting the antenna and obtaining the 
ground connection. None of the modi- 
fications, however, materially affected 
the frequency of minimum radiation. 
Measurements made upon lower build- 
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RECEPTION IS BETTER WHERE N 
STEEL FRAMEWORK IS USED 


Ficure 3: This apartment house does not 

have a steel framework. Note that the 

reception inside is never less than one-half 

of that in the penthouse on the roof, while 

in Figure 1 the reception at some inside 

points is as low as 1 per cent of that on 
the outside. 
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z cated in Figure 6 of cour:< discloses the 
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open places. It does not disclose the 
Pt | | | | tL xi LS signal intensity in the immediate vicinity 
4 ` of any indoor receiving set. 
BRK Perhaps the most difficult situation is 
that of the large apartment house. 
ey | | | fA yt tds particularly where it is desired to re- 
7 ceive by means of an indoor antenna. 
© 
Two effects are here encountered: 
PT] | | Vly ttt First, the reduction in signal strength 
because of the shielding effect of the 
FCCC) se 


Second, the existence of a relatively 
9 high noise level caused mainly by high- 
frequency interference from electrical 

i systems within the building. 
In general, it may be said that the 
BE chances of good reception in apart- 
ment houses are in favor of the man 
who pays the lowest rent. The four or 
= five story walk-up apartment without 
elevator and without steel frame exerts 
Ee no very serious influence upon radio re- 
ception within it. Measurements made 
L upon a typical house of this type are 

7200 given in Figure 3. 

It will be noted that observations 


WAVE LENGTH MI METERS taken at the various landings. of the 
THIS GRAPH ILLUSTRATES HOW ONE STEEL BUILDING stairway, which rises at about the 


AFFECTED A BROADCASTING STATION 


center of the building, are only half 


Ficure 4: At 400 meters WBAY’S field strength dropped to a mini- as great as that taken out in the open 


mum, due to absorption of energy by the steel framework of the 
At a higher wavelength the steel 


building on which it was erected. 


on the roof of the building. Signal 


structure reinforced the wave energy and brought the field strength (Continued on page 47 2) 
to @ maximum. | 


ings have shown that, for the usual 
broadcast wavelengths, heights of the 
order of two hundred feet are entirely 
satisfactory. 

The alternative to locating a city 
broadcasting station within the heart 
of the city is to locate it well outside 
and provide it with such power that 
it can lay down a strong and fairly uni- 
form fjeld throughout the city itself. 

Here again the presence of tall build- 
ings asserts itself. These buildings are 
good absorbers of radio waves and 
therefore cast long shadows. The exist- 
ence of such shadows has been recog- 
nized since the early days of broadcast- 
ing and has been described in other 
articles,“ but to recall briefly the nature 
of the effect the reader is referred to 
Figure 6. The data represented in this 
figure were gathered by means of a 
portable radio transmitter on the one 
hand and a portable receiving and 
measuring set on the other. For the 
test shown, the transmitting station was 
located at College Point. Long Island, 
while the receiving set was carried on 
circuital tours around the transmitter. 
It will be noted that the tall structures 
of Manhattan Island throw a very de- 
cided shadow over into New Jersey. 

The variation in field strength indi- 


* See Porpurar Rania for September, 1925. 
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WAVE LENGTH IN METERS 


HOW A TRANSMITTER WAS “TUNED” TO A SKYSCRAPER 

Ficure S: This chart shows how the broadcasting station on the 

Municipal Building in New York City was out of phase with the, 
Steel structure at 350 meters and in phase at about 550 meters. 
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Build Your Own E = 


pany every transformer. 


R-210 Power Compact. $20 Apparatus: (1) A power supply 


20 leads complete the assembly. 


wiring is marked under baseboard. 


matter of connecting 18 leads. 


P BN ˙ ² ] Sse 
THORDARSON ELECTRIC MFG. CO. - 
500 West Huron St., Chicago, III. * 
Gentlemen: m 

Please send me a copy of your free booklet Power — 
Amplification Simplified.“ e 
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With a screw driver, a pair of pliers, and a soldering iron you can build a Tirdia 
Power Amplifier and B-supply in your own home that will equal the finest commercial 
amplifier on the market. Complete constructional booklet and simple diagram accom- 


Thordarson R-210 Power Compact 


The Thordarson R-210 Power Compact is scientifically designed 
to give maximum electrical efficiency and to make home assembly 
of power amplifiers as simple as possible. The R-210 Power 
Compact is the foundation unit and contains the following 


UX-216-B rectifier; (2) Two filter chokes of 30 henries induc- 
tance and 65 M. A. current carrying capacity; (3) A 74 volt supply center tapped for 
the filament of one UX-210 power tube. Wiring of the complete amplifier is simple— 


R-171 Power Compact 


This power compact is similar to the R-210 type, but is adapted for home construc- 
tion of power amplifiers using the Raytheon BH rectifier and UX-171 power tube. 
Designed to meet the popular demand for a low priced yet highly efficient power 
amplifier. Delivers 320 volts either side of center to the Raytheon BH rectifier. The 
two choke coils are rated at 85 M. A. 30 henries. The filament winding of 5 volts center 
tapped is suited to one UX-171 power tube. Two 0.1 Buffer Condensers are also 
R-171 Power Compact. $15 included in the case. Wiring the complete amplifier and B-supply is merely a 


T-2098 Power Supply Transformer—T-2099 Double Choke Unit 


Here is an extra heavy duty power amplifier supply that will satisfy the most exacting demands for excess No. 2098 Power Supply 
power. An amplifier using this transformer and choke unit will deliver 425 volts at 130 M. A. drain, sufficient for Transformer . $20 
the heaviest receiver using two UX-210 tubes in power push-pull. Transformer T-2098 delivers 550 volts each side 

of center tap and is designed to supply two UX-216-B rectifiers (full wave). The 7)2 volt filament supply will 


ets any os eT ey er tite PP OR 


transformer designed for 


R-211 Metal Baseboard, including sockets, 


New Metal Baseboard for R-210 Compact Amplifier See a ee nee 


To further simplify home construction of the R-210 type amplifier, you can now buy this new crackled finished 
metal baseboard. All spring sockets and binding posts are mounted and included in the list price. All 
mounting holes are drilled. All holes for sub-panel wiring are carefully insulated. Location of all sub-pane} 


easily handle two UX- 210 power tubes. The double 
choke unit T-2099 consists of two 30 henries 130 M. A. 
choke coils mounted in a compound-filled case. 


Get this FREE Book! 


POWER 
COMPAC CI Une ss as OOS 


THORDARSON ELECTRIC MANUFACTURING CQ 


‘Transformer Specialists Since 18 
WORLDS OLDEST ARD LARGEST EXCLUSIVE TRANSFORMER MAKERS 
uron and Kingsbury Streets — Chicago. ili. USA. 
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Raytheon Type R 
Voltage Regulator 


For improvement in both the construction 
and performance of light-socket power units 
here is the tube to use! When incorporated 
in the proper circuit, Type R maintains 
constant voltage on the 90 and lower volt 
taps and greatly improves regulation on the 
180 and 135 volt taps regardless of changes 
in line voltage or load current. 


Send for this Diagram 


The Raytheon Research Laboratories will 
gladly furnish you with power unit plans 
which use Raytheon Type BH 125 m.a. rec- 
tifying tube and Type R Voltage Regulator 
tube to their best advantage. The latest 
technical bulletin, explaining Type R in de- 
tail will be included upon request. Ama- 
teurs and experimenters who pride them- 
selves on the proficiency of their apparatus 
will want to build and own this perfect 
power unit. Write today. 


Type R Type BH 
90 Volts. 60 m.a. 125 m.a. at 300 Volts. 
Price $4.00 Price $4.50 


RAYTHEON MANUFACTURING CO. 
303 Kendall Square Bidg., Cambridge, Mass. 


{Rayt heon P 


LONG LIFE RECTIFYING TUBE 
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An Amazing Discovery in Resistance-Coupled Amplifiers 
(Continued from page 420) 


Dhare Or TE 
DETECTOR VALVE F 


C IV 
72 B-OF RECEIVER 


a 
= 


A LATTERY SS 


HOW TO HOOK UP THE AMPLIFIER 


Ficure 4: With the amplifier hooked up to the batteries indicated in 
this diagram, amplification of surprising quality may be obtained. 


Next fasten the two single mount- 
ings. C and D, in position. 

Then place the two condensers, M 
and N, against the single mountings and 
fasten with round-head brass screws. 

Secure the amperite mounting with 
a flat-head brass screw. 

Next place the low-frequency choke, 
O, with the terminals away' from the 
binding-post strip and fasten down with 
two round-head brass screws. 

Using the brass strap, Z, secure the 
large condenser P in position. 

This completes the placing of the 
base-mounted instruments with the ex- 
ception of the small coupling condens- 
ers, K and L, which should later be 
held by the wiring. 

Mount the rheostat, U, the jack, Q, 
and the seven binding posts on the 
binding-post strip, X, and secure the 
strip on the baseboard with the small 
brackets, Y. 

The wiring should be done exactly as 
shown in Figure 3. When the wiring is 
completed insert the plate-coupling re- 
sistances E and F, the grid-leaks, G and 
H, the filter resistors, I and J, and the 
amperite T in the proper mountings as 
shown in Figure 3. The instrument is 
then ready for installation. 


How to Install the Amplifier 


Connect the amplifier into the de- 
tector-output circuit of the receiver 
with which it is to be used and to the 
proper batteries as shown in Figure 4. 

Insert a CX-340 valve in the de- 
tector socket and first low-frequency 
socket, R, of the amplifier, and a CX- 
371 in the last stage socket, S. 

The CX-340 detector valve and the 
first amplifier-need a high value of plate 
voltage, and the Bt“ detector binding 


post of the receiver (normally con- 
nected to the 22 or 45-volt “B” bat- 
tery terminal) should be connected to 
the highest amplifier voltage available, 
which will be that used on the last 
valve. 

The detector valve will work best 
with “C” bias detection. If a grid-leak 
and condenser are used it is suggested 
that the grid-leak be removed and a 
„C“ battery inserted across the grid 
condenser as shown in Figure 5. The 
bias should be three volts if the de- 
tector grid return is connected to 
“A—” and 7.5 volts if it is connected 
to “A+.” If there is any uncertainty 
about the connection, try these two 
values. 

The detector and first low-frequency 
valves can be burned very low. In 
fact, results will generally be satisfac- 
tory when the pointer of the 20-ohm 
rheostat just touches the first wires of 
the rheostat. 

No difficulty at all was experienced in 
operating this new amplifier and the 
volume and quality have been found to 
be excellent. The amplifier can be 
highly recommended to all who are 
looking for better low-frequency ampli- 
fication at small expense. 


* 
FOR BETTER RESULTS 
Ficure 5: This diagram shows the changes 
to be made in the receiver with which the 
amplifier is to be used, if it is desired to 
set the best possible results by the use of 
“C” bias detection. 
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The Hammarlund Hi-Q 
“Six” 
(Continued from page 436) 


attention other than the addition of 
water two or three times a year. 


Regarding a Reproducer 


A number of excellent loudspeakers 
are now on the market which are capa- 
ble of reproducing the entire range of 
musical frequencies. Some of these, 
however, bring out the high notes while 
others give preference to the low or 
intermediate tones, which is the rea- 
son that some loudspeakers work better 
than others with a particular set. This, 
of course, as explained many times be- 
fore in PorULAR Rapio, is due to the 
combination of the amplifier character- 
istics and the loudspeaker characteris- 
tics. The designers of the Hi-Q Six, 
therefore, recommend the use of the 
Farrand oval-tone reproducer, or its 
equivalent, in connection with this re- 
ceiver. 

Antenna Considerations 


The set may be used with an outdoor 
or indoor antenna of almost any size. 
Most efficient operation will probably 
be obtained with an antenna of about 
75 feet in length for both local and 
distance reception. 

The Hi-Q Six has such a large value 
of amplification, however, that it may 
be connected to a standard light-socket 
antenna without the bother or fuss of 
putting up an outdoor antenna. 

For this use the Dubilier Ducon unit 
may be screwed into any convenient 
lamp socket and a wire run from it to 
the antenna terminal on the set. Ex- 
cellent reproduction and plenty of vol- 
ume will be obtained, and in nearly all 
cases distance reception has been found 
to be satisfactory with this antenna. 
The use of this device, of course. elim- 
inates a lot of unsightly wiring both 
inside and outside of the house. The 
battery hook-up in Figure 1 shows the 
proper installation for this unit. 

If the set builder requires more in- 
formation regarding recommendations 
as to power apparatus, loudspeakers. 
antennas, “B” batteries and storage bat- 
teries or voltmeters, in connection with 
the new set, he may obtain a com- 
plete construction and operation manual 
from the manufacturers. 

In tests in the PopuLAR RADIO Las- 
ORATORY the new receiver has come 
forth with flying colors, both for its 
simplicity in tuning and the excellent 
quality of reproduction that may be ob- 
tained with it. And the appearance of 
the receiver when mounted in a console. 
as pictured at the head of this article. 
will fit in with the best home furniture. 

In the January number, POPULAR 
Rapio will publish an article telling 
how to build and install the official 
Hi-Q power-pack, that will supply “B” 
and C“ voltages for the Hi-Q receiver. 


=, 
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They Stand Up 


No matter whether you buy 
a TOBE Condenser in Cali- 
fornia or New York, whether 
you buy it this year or next 
year, the quality will be the 
All TOBE Conden- 
sers are made of materials 
selected for their serviceable 
and lasting qualities, by 
methods perfected over years 
All TOBE 
Condensers are made to work 
continuously at their rated 
voltages — and do. The 
trademark ‘“TOBE”’ takes 
all the doubt out of conden- 
ser performance. For sale 


wherever Good Radio is Sold. 


Write us for pamphlet L-12 


Same. 


of experience. 


Tobe Deutschmann Company 


Cambridge ote Mass. 
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MR. RADIO 
EMPLOYER! 


Do You Need 
Some Good Men ? 


Radio employers who wish to make additions or replace- 
ments within their organizations should call on our Free 
Employment Service for assistance. Men usually available 
at any point in the United States or Canada on 48 hours’ 
notice. There is absolutely no charge for this service, either 
to the employer or to the employee. 

We can supply men qualified for work in manufacturing 
plants, research and designing laboratories, or broadcast sta- 
tions; licensed men for commercial land and sea operating 
jobs; Radio-trained salesmen for the manufacturer, jobber, 
or retailer; men who are corhpetent at Radio service, installa- 
tion, construction, and repair. 

If you need a trained Radio man for any kind of work, 
or if, you expect to need one in the near future, see if we can't 
help you. Write, describing the position and the sort of man 
you desire. You’ll be informed promptly if we have the man 
you need available. Address correspondence to M. B. 
Taylor, Manager, Employment Department, National Radio 
Institute, Washington, D. C. A free monthly bulletin, listing 
men available and their qualifications, is published by this 
department. Your request will bring it to vou regularly. 
Please refer to “RADIO.” 

(We conduct the oldest and largest Radio home-study 
school in the world, and our students and graduates are to 
be found in almost every Radio organization of importance. 
Our course of practical training is recognized by the U. S. 
Government, which allows our graduates the customary 
points of credit toward any Radio license thev may wish to 
take out. See announcement on opposite page. ) 
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Money? 


You Can Increase Your Earning Power 
By Learning More About Radio 


If you’re making a penny less than 
$50 a week, you’re not getting what you 
ought to get out of Radio. 

Thoroughly trained men—men whose 
knowledge of Radio is completely 
rounded out on every point—earn all the 
way up to $250 a week. 

Radio is a new industry with plenty 
of fine positions unfilled. There are 
countless opportunities in Radio for a 
man to earn a splendid salary. But 
these are not opportunities as far as you 
are concerned, unless you’re fully quali- 
fied for them. 

The only way to qualify is through 
knowledge — training — practical, com- 
plete training, that fits you to get and to 
hold a better position in the Radio field. 


See If This Free Book Can 
Do You Any Good 


I publish a 64-page book, printed in 
two colors and filled with facts and 
photos relative to Radio and its oppor- 
tunities. 

I don’t say this book will help you, 
but it does help such a large percentage 
of those who read it that I can afford to 
send it to all who ask for it—free. You 
may get only a single idea out of this 
book that will be of any value to you. 
Or every line of it may give you a 
message. 

At any rate, fill in the coupon below 
and look it over. It costs you nothing 


A message to men 
now in the Radio 
business. And 
another to men 
who would like 
to be in. 


I have helped all sorts of men 
to advance themselves in Radio. 

Lots of them, men who knew 
absolutely nothing about Radio 
when they first wrote me. Some 
who didn’t know the difference 
between an ampere and a battle 
axe. 

Others, graduate electrical 
engineers who wanted special 
work in Radio. Licensed sea 


operators who were way be- 
stuff.” 


hind on the “BCL 
“Hams” by the score. 

Last, but not least, the ser- 
vice and repairman or salesman 
who wanted to advance or go 
into the Radio business on his 
own. And the man already in 
on his own, who wanted to look 
forward to a more solid and 
permanent Radio future. 

My Free Book—see coupon 
below—tells about my helpful 
methods, and cites the experi- 
ences of a hundred men—giv- 
ing photos and addresses. 


but a two-cent stamp, and you place 
yourself under no obligation. I won't 
even send a salesman tocallon you. And 
there’s always a chance that that two- 
cent stamp may make quite a difference 
in your future. 


What My Radio 
Training Is 


Under my practical system, a man can 
study at home in his spare minutes and 
get a thorough, clear, practical and ex- 
pert knowledge of Radio in from 4 to 12 
months. ‘The time required depends on 
his previous knowledge, his ability, and 
the time he can spare for study. He 
keeps right on with the job he has—no 
necessity for his leaving home or living 
on expense. 

Then, as soon as he’s ready for a 
better position, I’ll help him to get it and 
to make a success of his work. (See 
announcement on opposite page.) 

This proposition is open to anybody 
who is not satisfied with his job, his 
prospects, or his Radio knowledge. Re- 
gardless of how much you know already 
(or if you don’t know the first thing 
about Radio technically), I'll fit my 
methods to suit your needs. 

If you want to enter into any corre- 
spondence about your own situation, 
anything you write will come directly to 
me and will be held strictly confidential. 

Tear the coupon off now before you 
turn the page and mail it to-day. 


J. E. Smith, President 


National Radio Institute 


Oldest and Largest 
Radio Home-Study 
Schoolin the World 


Washington, D. C. 


Originators of 
Radio Home-Study 
Training 


J. E. Smith, President, 


National Radio Institute, 
Department P-86, Washington, D. C. 


Please send me your free book about the bigger opportunities awaiting the thoroughly 


trained Radio man. 


At present I (am) (am not) in the Radio business. 
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New Aero Kits Used 
In Important Circuits 


The Improved Aero-Dyne 6, the Aero 7 and 
Aero 4—ali popular new circuits— are built 
around these marvelous coils 


You Should Learn About Them Now ! 


aPROVEB UNIVERSAL SUPER SENSITIVE 


AERO UNIVERSAL 
TUNED RADIO FREQUENCY KIT 


Especially designed for the Improved Aero- 
Dyne 6. Kit consists of 4 twice-matched units 
Adaptable to 201-A, 199, 112. and the new 240 
and A. C. Tubes. Tuning range below 200 to 


ahove 650 meters. 

This kit will make any circuit better in selec- 
tivity, tone and range. Will eliminate losses 
and give the greatest receiving efficiency. 


Code No. U-16 (for .0005 Cond. ). 
Code No. U-163 (for. 00035 Cond.).... 


AERO SEVEN 
TUNED RADIO FREQUENCY KIT 


Especislly designed for the Aero 7. Kit consists 
of 3 twice-matched units. Coils are wound on 
Bakelite akeleton forms, assuring a 95% air di- 
electric. Tuning range from below 200 to above 
550 meters. Adaptable to 201-A, 199, 112, and 
the new 240 and A. C. Tubes. 


Code No. U-12 (for .0005 Cond.)...... Sines 
Code No. U-123 (for .00035 Cond.)..... 12 


AERO FOUR KIT 


An exceptionally efficient kit for use in the Aero 
4 and other similar circuits. Consists of one 
Aero Universal Radio Frequency Transformer 

d one Aero Universal 3-C it Tuner. Uses 


an 
201-A, 112, 199 and new A. C. Tubes. 


Code No. U- 95 (for 0005 Cond. )) oe ee 
Code No. U-953 (for 00035 Cond.) „ 2 „ „ 00 


NOTE: All AERO Universal Kits for use in tuned 
radio frequency circuits ve pucked in euch coil 
with ua fixed primary, a twice matched calibration 
sR showing the reading of each fixed primary 
AERO Universal Coil at 250 and 500 meters; all 
having an accurate and similar calibration. Be sure 
to keep these slips. They're valuable tf you decide to 
add another R. F. Stage to your set. 


A NEW SERVICE 


We have arranged to furnish the home set 
builder with complete Foundation Units for 
the above named Circuits and for the Chicago 
Daily News 4-Tube Receiver and the Aero 
Transmitter Set. drilled and engraved on 
Westinghouse Micarta. Detailed blueprints 
and wiring diagram for each circuit included 
with every foundation unit free. Write for in- 
formation and prices, 


You should be able to get any of the above 
Aero Coils and parts from your dealer. if 
he should be out of stock order direct from 


AERO PRODUCTS, INC. 
Dept. 104 
1772 Wilson Ave., 


Chicago, lil. 
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Your Laboratory Tools 
(Continued from page 447) 


placed near the grinding wheel should 
be used in cooling off the tool while 
sharpening it. 

Figure 8 will help the reader to master 
the trick of grinding tools. A“ shows 
a very bad example; a tool ground in 
this way would last but a few seconds 
before the cutting point broke off. It 
could not fail to break off, as there is 
no support under it. “B” is an example 
of the opposite extreme. Here the non- 
cutting portion of the tool projects out 
so far that the real cutting edge at the 
top of the tool cannot be brought in 
contact with the work. If the reader 
buys a set of lathe tools already sharp- 
ened he will do well to maintain the 
Original shape in resharpening them. 

There is also what is known as nega- 
tive” and positive“ rake in cutting 
tools; examples of these are shown at 
C and D, Figure 8. Tools with positive 
rake cut more easily than tools with a 
negative rake. As a matter of fact, they 
cut too easily when used with soft metals 
such as brass and cast-iron. A tool 
with a positive rake has a tendency to 
bite into soft metal. The tendency to 
do this is so great at times as to make 
the tool actually jam and stall the lathe. 
A tool with a negative rake (example 
seen illustrated at D) may be used with 
safety on both brass and cast-iron. 

To cut properly, a tool must be 


FINDING THE CENTER 


FicurE 7: Here is a simple way of locating 
an approximate center on work that is to 
be mounted in the lathe. For all ordi- 
nary purposes this is sufficiently accurate. 


mounted in the tool post so that it comes 
in contact with the work just a tiny frac- 
tion of an inch below the center. We 
see this illustrated in Figure 10. 

The experienced mechanic will usually 
succeed in mounting the tool properly. 
but the beginner must learn by experi- 
ence, and if the tool does not cut fast 
and clean, he should have the patience 
to re-adjust it until he succeeds in ob- 
taining the proper cut. 

The manipulation of the feed handles 
of the slide rest is a thing that cannot 
be lectured upon with much success: 
only experience will give the operator 
expertness and confidence. One great 
mistake made by beginners is that of 
attempting to take too large cuts. This 
not only dulls the lathe tool, but it is 
an actual strain upon it and upon the 
bearing of the lathe, to say nothing of 
the possibility of overheating the driving 
motor. It must be remembered that a 
lathe tool is extremely hard and very 
brittle. Consequently, there is a limit 
to the strain that it will withstand. When 
steel is being turned it is good practice 
to mount the tool so that the cutting 
edge does not project too far out of the 
tool post. This reduces the leverage 
and consequently the possibility of break- 
age. A few drops of oil put on the end 
of the cutting tool will not come amiss 
when working with steel. 


RIGHT AND WRONG 
Ficure 8: At “A” and “B” two improp- 
erly ground tools are illustrated, while at 
“C” and D“ there is illustrated the difer- 
ence between the positive and negative rake. 


___ —v— D — 
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Figure 2 illustrates at close range the 
scroll chuck that was mentioned in the 
second article of this series. When small 
pieces of metal are to be turned the cen- 
ters of the lathe need not be pressed into 
service. There are but two factors that 
determine whether or not it is possible to 
turn down a, metal rod with the aid of 
the scroll chuck. One of these factors 
is the diameter of the rod and the second 
factor is the distance that the rod will 
protrude out of the chuck. It is ob- 
vious that we could not hope to turn 
down the end of a small rod that pro- 
trudes very far beyond the chuck jaws. 
If such a job should be attempted, it 
would be found that the rod would spring 
when the lathe tool was brought in con- 
tact with it. 

Naturally, this chuck will not accom- 
modate a wide variety of shapes. It 
will hold round and hexagon rods very 
nicely, but different arrangements must 
be provided for odd shapes. The knurled 
ring shown at C in Figure 2 is used to 
tighten or loosen the jaws A. The in- 
side jaws are illustrated in position while 
the outside jaws—that is, the jaws that 
are intended to grip the outside of the 
work—are illustrated at B. Naturally, 
if the operator finds that the capacity of 
the chuck when used with the inside jaws 
is not great enough to accommodate a 
piece of work, the outside jaws are put 
in place, each jaw always in its proper 
position. To make the correct placing 
of the jaws sure it will be found that 
the slots on the jaw and the jaw proper 
bear corresponding numbers. 

The use of the chuck in turning down 
the inside of a brass tube or collar is illus- 
trated at Figure 4. The work is indi- 
cated at A and the cutting tool at B. 
The student of this series of articles will 
do well to study the position of the cut- 
ting tool. It is what is called an in- 
side cutting tool and used only for work 
of this nature. 

The use of the compression chuck is 
illustrated at Figure 5. This figure 
illustrates what is called a cutting-off 
operation and a cutting-off tool is shown 
mounted in the tool post. A is the 
chuck, B is the work and C is the cut- 
ting-off tool. In the case of a small rod 


J 
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HOW THE CUTTING TOOL IS 
MOUNTED 
Ficure 10: The cutting tool is brought 
to a position so that its cutting edge is 
just slightly below the center of the work. 


ANOTHER WAY OF FINDING THE 
CENTER 


Ficure 9: Here a “bell center” punch is 

used for finding the center of work to be 

mounted in the lathe. This is a quick 
and fairly accurate method. 


projecting the same distance illustrated 


it would be impractical to attempt to 


turn the end, owing to the possibility of 
springing. 

This compression chuck is extremely 
useful and convenient when a large num- 
ber of pieces are to be cut from the long 
rod. In such work the rod may be fed 
through the hollow spindle of the lathe 
into the chuck and after each cutting-off 
operation it is only necessary to loosen 
the chuck and shove the rod through 
until the proper amount is again pro- 
jecting. 

In turning down work on a lathe, the 
question of proper speed is important. 
Experience has shown that soft metal can 
be cut best at high speed, while steel or 
any metal that offers severe resistance 
to the action of a cutting tool requires 
low speed. Consequently, when brass, 
soft iron or aluminum is being turned, the 
belt should be riding on the smallest of 
the three pulleys. When steel or an 
equally tough metal is being cut, the 
belt should be riding on the largest 
pulley. 

Mechanics must always remember that 
the lower the speed the greater the 
amount of power delivered to the work. 
Reducing the speed for steel is simply 
a matter of providing the work with suf- 
ficient torque or turning power to over- 
come the resistance offered the cutter. 
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Cle-Ra-Tone 
Sockets 


— 
— 
— 
— 
s 


9 Supported 
Shock Absorbing 
Makes the socket stand out 
from the dead black of the 


base and panel 


Easier to establish correct 
position of tube and prongs 


Improves the appearance 
of the set 


Have all spring supported and shock ab- 
sorbing features of the famous Cle-Ra-Tone 
Sockets. Non-microphonic. Unaffected by 
stiff bus wiring. Tube holding element 
“floats on four finely tempered springs. 


Used in most of the leading circuits. 
Among the most recent for which Cle-Ra- 
Tone Sockets have been specified are: 


Strobodyne 8 
Magnaformer 9-8 
Camfield Super-Selective 9 
Lynch Suppressor Circuit 
H. F. L. Nine in Line 
World’s Record Super 10 
Melo-Heald Fourteen 
St. James Super 
Karas Two-Dial Equamatic 
Knickerbocker 4 
Hilograd Receiver 
International One-Spot 
Thompson Super 7 
Hot Spot Fourteen 


PRICES 
Push Type, on Mounting Base 
Benjamin Cle-Ra-Tone Sockets........ 75c each 
Without Mounting Base ............ 50c each 


Green Top Sockets for A. C. Tubes 


Specially designed, for use with 5-pronged A. C. 
Radio Detector Tubes: 
For direct attachment to panel........ 90c each 
For mount ing on top of panel $1.20 each 


Insist on the socket used by 
those who know and want the 
best. ASK FOR BENJAMIN 
“RED TOP,” or “GREEN 
TOP.” 

At all Radio Jobbers and Dealers 

Made by 
Benjamin Electric Mfg. Co. 
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120-128 So. Sangamon St., Chicago 
247 W. 17th Se. 448 Bryant Se 
New York San Francisco 


Manufactured in Canada by the Benjamin Electrig. 
fg. Co., Canada. Lied., Toronto, Ontario 
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In the next installment of this series Mr. Madden will tell mechanically inclined thinkers 
how they may use a lathe for a wide variety of odd jobs—jobs that are ordinarily con- 
sidered outside the range of this important tool. Special emphasis will be laid upon the 
application of the lathe in doing many of those jobs that cause radio fans so much trouble. 
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IN THIS ISSUE 
CECO TUBES ARE 
SPECIFIED FOR THE 
LYNCH “FIVE” and 
FOR REMODELING THE 
ATWATER KENT 
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The modern battleship, typifying power, 
is a true symbol of the engineering genius, 
the mechanical and electrical precision 


PEE ER in Ceco Tubes. 


e these triumphant Ceco Tubes by 

880175 achieved in your own set--- 
— them by tbe name Ceco, choosing 
in consultion with your radio dealer 
the general or special purpose tubes best 
suited to your set. 
You may justly expect more of Ceco 
Tubes and you’ll GET more. 


Steadier Performance---Longer Life. 


A Type for 
Every Radio Need 


General Purpose Tubes 

Special Purpose Tubes 
Power Tubes, Filament Type 
Rectifiers, A. C. BES. 


Ask your radio dealer for 
complete data sheet 
of Ceco Tubes 


C. E. MFG. CO., INC., 
Providence, R. I. 


90 Volt Power | N 
Unit-:: $12.75 y) 


E 


Exclusively LI- 
C@nied DP 
Technidyne Cor- 
poration under 


ELECTRAD 


ROYALTY VARIABLE 
HIGH RESISTANCES 


If you want a high resistance 
control of unusual accuracy— 
And if you want it to be unfail- 
ingly dependable under all condi- 
tions— 
Then vou want Royalty Variable 
High Kesistances. Note these 
exclusive features: 
1—Resistance element not ex- 
posed to mechanical wear. 
2—Contact made positive by 
metallic arm on wire wound 


etc., positively impos- 
Plug 
in and forget. Non-acid and noiseless. All 
detector and intermediate voltages plainly 
marked. Simpler to hook up than dry 
cells. Operates any type set 1 to 12 tubes. 
Greater volume and clearness guaranteed. 
If not thoroughly satisfied, return after 
using 30 days for complete refund. Guar- 
anteed further 2 years. For 110-120 volts 


Hums, line noises, 
sible with this new advanced unit. 


60-cycle current. 90 volts, $12.75; Strip. 8 
oe 848289438 817.50; 1574 $19.50: | I—One turn of knob covers 
180, $24 007 20214. 826.00. * whole range of resistance. 
Also built for DC current, 110 and 32 | A range for every purpose, des- 


ignated A to L. Type E $2.00. 


volts, at only $3.00 additional, any size R 
ate All other types $1.59. 


above. Ample stocks—same day shipments. 
Simply say—ship C.O.D. or write for my 
interesting literature, testimonials, etc. 


B. HAWLEY SMITH 


340 Washington Ave., Danbury, Conn., U. S. A. 


Write for free hook-up circular 


175 Varick Street Dept. 59C New York, N. Y. 
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1,000,000-Watt Broadcasting 
(Continued from page 412) 


1921, one-half kilowatt was standard; 
in 1924, 5 kilowatts came to be re- 
garded as a reasonable power; to-day 
the 50-kilowatt station has its recog- 
nized place, and perhaps by 1930 the 
500- to 1,000-kilowatt station will be 
regarded as normal. 

People have occasionally gotten the 
impression that high-power stations 
were not capable of -high tone quality 
of modulation. This is far from being 
the case, however. Actually the tone 
quality of the highest power stations 
in the United States is second to none, 
and there is no technical reason why 
it should be in anywise inferior to lower 
powered broadcasting. 

If stations of a power of from 500 
to 1,000 kilowatts come into moderately 
general use, their performance will de- 
pend upon certain factors. If fading is 
eliminated they will have a service 
range of from 300 to 500 miles, which 
will give truly admirable coverage and 
economic justification for such stations. 
If fading is not eliminated, the range 
will still remain restricted to 100 or 
150 miles, but they will give a greatly 
enhanced quality of service in the outer 
portions of the service zone, as com- 
pared to the 50-kilowatt stations now 
used. 

Another justification for the present 
trend toward higher transmitting powers 
is the inevitable presence of electrical 
disturbances in the neighborhood of hu- 
man habitations. We cannot shut down 
every electric fan, every refrigerator, 
oil burner, motor, or other electrical 
device in the neighborhood. This might 
be too high a price to pay for a radio 
program, except perhaps to those of 
us who are members of a broadcasting 
association. As has been clearly pointed 
out by the National Electric Light Asso- 
ciation recently, one of the desirable 
ways of meeting the problem of elec- 
trical disturbances of radio reception 
is by increasing the power of broadcast- 
ing stations. 

We are now entering an era of real 
broadcasting service of a reliable na- 
ture. This is not an easy thing to ac- 
complish in a country like the United 
States, where vast areas have to be cov- 
ered. It is also difficult to work out 
any orderly plan with 700 stations in 
the field. We may congratulate our- 


| selves that the number of stations is 
not 7,000, and we may perhaps consider 
how much luckier it would be if the 


i 
f 


ELECT RAD 


number of stations were 70. 
Archimedes once said: “Give me a 
fixed point for my lever and I will 
move the earth.” And so, we may say 
of our newer field of broadcasting: 
Give broadcasting the necessary trans- 
mitting power, to reach all listeners 


clearly und Gt Will move the souls of 


men.“ O — 
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RACON EXPONENTIAL SOUND CHAMBERS 


Known the World Over for Their Superiority 


Type OB No. 1315 
Air Column 104 inches 
Bell 18” x 24”; depth 13” 


The RACON Process assures 
uniformity; strength; maxi- 
mum quality; minimum 
weight. 


Racon Horns insure qual- 
ity of performance much 
more naturally than that 
obtained by any other 
mode of amplification be- 
cause of the true scien- 
tific principles of design 
and the exclusive mate- 
rial employed. Every 
Racon horn conforms to 
the latest theory of ex- 
ponential design. 


Type OB No. 320 
Air Column 78 inches 
Bell 10” x 20”; Depth 13%” 


For further details addrese 
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Type AS No. 
200 
Air Column 92 
inches 
Bell 18” x18": 
Depth 134%” 


RACON Horns are made of impregnated 
cloth under our own patents No. 1,507,711 
and No. 1,501,032. 


RACON ELECTRIC COMPANY, Inc. 


18-24 Washington Pl. 


Simplified 
Blue Prints 


of the 
“Town and 


Country” 
Portable Receiver 


ceiver, developed by the Poputar RADIO 
LABORATORY and described in a former 
issue, marks a decided advance in portable 
recei ver design. While not a “vest pocket“ 
recei wer, the new “Town and Country” is 
small eno-zh to be taken along on a motor 
t r train trip. Efficiency has not been 
tacri fi ced for the sake of compact ness. 
The receiver uses six UX - 199 tubes and 
one UJ X-120 power tube. Operating on a 
Oop. Gone quality is guaranteed by the use 
of a fundamentally correct circuit, high- 
class transformers and cone-type speaker. 
Thee Town and Country” Portable 
Dei Ver is mounted in a special mahogany 
ae with a drop front and is equipped 


T. batteries and connecting cable, is 
the Ci in a suitcase. Connections from 
of 1 Dment to the set are made by means 
Be 8 and plugs. 

buildin ng PopuLar RADIO Blue Prints in 
ate m your Town and Country” re 
ibi Dou can save time, eliminate the 
possi ty iy of error, and make your set 

mt Y like the laboratory models. 
with Beet local dealer cannot supply you 
dent aze Prints of this set, they will be 
Paid upon receipt of $1.00 per set. 


POPULAR RADIO 
Service Bureau 24-D 
119 W. Sith St., New York City 


999“ 


The “Town and Counry” Portable Re- 
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that Aer-O-Liminator, 


ception, almost 


Aer-O-Liminator. 


Install an <Aer-O-Liminator 


(Ground Antenna). Leave your 
old overhead aerial up. Try out 
on a night when static is bad. 
If you do not get a wonderful 
improvement in freedom from 
Static, greater selectivity and 
clear, sweet tone without inter- 
fering noises, if you can't get 
good reception on stations that 


are drowned by static on your old 

you need not pay us a red cent for 

Send coupon today for scientific ex- 

Aer-O-Liminator (Ground Anten- 

na), proof of performance, and our conclusive 

iron bound guarantee and remarkable Free Trial 
offer. Send coupon today! 


aerial, 
this test 
planation of 


CURTAN MFG. CO. 


154 E. Erie St. 
Chicago, III. 


Dept. 806-T 


the 


Gets Far-away Stations Loud and Clear 
Regardless of Static Conditions 


Radio Engineers and hundreds of users report 
sensational 
Ground Antenna, gets better long distance re- 
unbelievable 
static and outside noises, far greater selectivity 
and marvelously clear and sweet tone quality. 


Says Cuts Out Static” 


j 2 R. Curtis of III., says, There's no such thing as static trouble since I got 
| N my get stations I never got before—so loud and clear 


RushThis Important Coupon 


New York, N. Y. 


new 


freedom from 


WA [ would almost swear they were in the next room.” In addition you are 

/ free from troublesome overhead aerials that everyone now knows are static- 

/ gatherers. Aer-O-Liminator (Ground Antenna) is simple and easy to install. 
| EN; Takes but a few minutes. 


FREE TRIAL MAKE THIS THRILLING TEST 


P 
Curtan Mfg. Co., 1 
154 E. Erle St., Dept. 806 7, i 
Chicago, III. i 
Please send me at once complete description of 1 
Aer-O-Liminator with details of guarantee, t 
Scientific Proof and FREE TRIAL OFFER. 1 
e idee. 
eien essen A 

U 
CRY... a ThaL tt TOTTE ree eee U 

r 
o res e lan eE p. $ 
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Children are the 


parents of tomorrow. 


Help guard 
their health. 
u 
Christmas 


THE NATIONAL, STATE, AND LOCAL TUBERCULOSIS 
ASSOCIATIONS OF THE UNITED STATES 
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The Harkness Counterfonic 
(Continued from page 433) 
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A NOVEL SHIELDING METHOD 


FicurE 4: The Counterfonic coils are 
placed concentrically within open-ended 
cylinders of heavy copper, giving an ade- 
quate shielding effect without changing 
the characteristics of the coil to any great 
extent. If the shields were closed at the 
ends, the electrical constants of the coil 
might be seriously affected. 


will give him an unexcelled quality of 
reproduction. 

In the January number of POPULAR 
Rapio the full constructional details for 
the receiver will appear in an article 
written by Kenneth Harkness himself. 

Below is a list of parts for the new 
receiver. 


List oF PARTS FOR 


The Counterfonic Six 
To BE FEATURED IN THE JANUARY 
NUMBER OF PopuLAR RADIO 
3 Harkness Counterfonic RF transform- 


ers; 

3 Copper shields; 

1 Westinghouse Micarta front panel, com- 
pletely drilled; 

1 Westinghouse Micarta sub-panel, com- 
pletely drilled, with 6 vacuum valve 
sockets attached; 

3 Harkness tuned double-impedance cou- 
plers for the first, second and third 
Stages; 

1 Harkness output filter unit; 

1 Harkness RF choke coil; 

1U. S. L. 3-gang variable condenser, 
00035 mfd.; 

1 S-M drum dial; 

1 Carter midget rheostat, 10 ohms; 

2 Saturn battery switches; | 

1 Carter fixed filament resistor, 4/5 ohm; 

3 Aerovox fixed condensers, .0001, .00025 
and .001 mfd.; 

1 Lynch grid-leak, 2 megohms; 

2 X-L neutralizing condensers, .0001 
mfd.; 

12 Eby binding posts; 

3 Hammarlund equalizing condensers ; 

1 Aerovox by-pass condenser, 1 mfd.; 

1 Bai of Harkness! brackets, 934 inches 
ong. 
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The new model 6-A has six tubes. Four 
audio tubes give fine tone and ample 
volume. Single dial illuminated drum 
control simplifies tuning. Exceptional 
selectivity makes it easy to tune out in- 
terfering stations. Complete shielding 
prevents interference. Auxiliary con- 
denser brings signals of distant stations 
to maximum intensity. Beautiful two 
tone Duco walnut cabinet harmonizes 
with all home furnishings. Length, 27 
inches; depth, 15 inches; height, 11 
inches. Price without tubes and bat- 
aie $105. Other models at $95 and 
$145. 


MODEL 6-A DEALERS: Write TODAY for infor- 


mation on the Browning-Drake line of 


ROWNING-DRAKE tone perfec- Drake Corporation Kit and line of part 

tion has long been an appreciated | 

fact. So faithfully do the new BROWNING-DRAKE CORP. 
Browning-Drake Receivers reproduce CAMBRIDGE z: MASS. 


every sound sent into the microphone 

that the broadcasting artists seem to be B D 

in the very room with you. From the ROWNING- R AKE 
lowest tone to the highest, Browning- 


. . : CABINETS RECEIVERS 
oe is clear, undistorted DARAS RADIO KTS 


NA- ALD 
MIDGET 
CONE SPEAKER 


YOU 
MAY NOW 
HAVE THE 


REALISM OF 
RADIO FROM 
YOUR OLD 
PHONOGRAPH 
BY USING THE 
NEW RECORDS 
AND STANDARD 
RADIO AM- 
PLIFYING 
EQUIPMENT 


“The Wee Sma’ Speaker for the Wee Sma’ doors! 


T MINIATURE CONE SPEAKER of big results. Only 5 inches in 
height, with adjustment screw and all the characteristics of large cone 
speakers, but volume in proportion to size. Just the thing for use late at 
night, when the family is abed. Beautifully made of Genuine Parchment, 
finished in Japanese Wood Gray, standard and fine speaking unit. Only 
$2.00; by mail direct, if your dealer cannot supply. Everyone will have 
one of these miniature speakers. Ideal for bridge or other prizes. Enjoy 
one today! 


SEE THIS AND 
FORTHCOMING ISSUES OF 


POPULAR RADIO 


USUAL TRADE DISCOUNTS TO DEALERS 


ALDEN MANUFACTURING CO. 


SPRINGFIELD, MASSACHUSETTS 
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SJownsend 
B Socket Power 
‘Best in World! 


Gays A. W. GALE 
of Glhversvilie, N. Y. 
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Below is a re- 
production of 
Mr. Gale’s let- 
D of May Sth, 
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48 W. Fulton St., 
Gloversville, N. Y. 


„Received the Townsend all O. K. II is 
the best in the World and that is saying some. 
have a Radiola 4 tube. Get more 
stations than ever before. Some of them 
are CFCF, CKNC, WGY, KDKA, WGZ, 
P, WWJ, KTHS, KOP, KOA, WHAS, 
_ WTAM and KSD—besides 4 in Chicago, 
all in the East and then some.“ 
A. W. Gale. 


Replaces “B” Batteries 


The letter above speaks for itself—proves be- 
yond doubt that the Townsend“ Socket 
Power is the most remarkable value in Radio 
today. Sam E. Fry of 1415 Holmes St., 
Kansas City, Mo., writes: ‘‘Eliminator works 
fine. Showed it to a friend and he wants one 
also. I will say it sure beats battcries. I get 
stations I never got before on a 6 tube set.” 
Charles Ellis, 88 Jones Ave., Columbus, Ohio, 
says. Vour Eliminator is working fine. Have 
had station WJAX and others over 1,000 miles 
distant. Picked up 22 different stations one 
evening and around 30 another time. My 
neighbor has a $27.50 Eliminator and I don't 
see that it works any better than yours.“ 


Delivers up to 100 volts on any set, on D. C, 
or A. C.—any cycle. Full tone, clarity and 
volume. 

Tested and approved by America’s 
leading Radio authorities — Radio 
News and Popular Radio Laboratories 


ORDER TODAY? 


Simply fill out the cdupon and slip it into an 
envelope with only $1.00 and mail at once. 
Your Townsend ''B” Socket Power Unit will be 
sent promptly. Deposit only $5.85 plus post- 
age with the postman. Try out for 10 days— 
then if not delighted with improvement in 
reception, return it to us and purchase price 
will be refunded. 


TOWNSEND LABORATORIES 
713 Townsend St., Dept, 19, Chicago, lil. 
Attach Only $1.00 

to this Coupon! 
SEND TODAY 


8 TOWNSEND 

Z LABORATORIES 
= 713 Townsend St. 

E Dept. 19, Chicago, m. 
3 Gentlemen: Attached find $1.00. Kindly send at 
3 once Townsend “B” Socket Power Unit, C. O. D., 
= for $5.85, plus postage, on guaranteed 10-day 
2 free trial. 

E 
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IN THE WORLD'S LABORATORIES 


ConpDUCTED BY DR. E. E. FREE 


Radio Music By Hand ports the details in the issue of the 
GERMAN musical circles have been Times for October 2, 1927. The secret, 
somewhat excited this summer by a Mr. Kaempffert discloses, is merely a 
young Russian professor, Leo There- controlled use of well-known body- 
min, of Leningrad, who waves his hands capacity effects. 
in the air above a box full of radio Professor Theremin’s apparatus con- 
apparatus and proceeds to play tunes tains two radio oscillators, one of which 
thereby. Were this the fifteenth cen- can be varied in frequency by ap- 
tury instead of the twentieth, Profes- proaching or withdrawing the hand. The 
sor Theremin would probably have dis- note produced by the apparatus is, of 
appeared by now into the hands of the course, the heterodyne note of these 
torturers appointed to deal with witch- two oscillators. By waving his hand 
craft. As it is, the torture is the lot in just the right fashion and at just 
of his hearers, if perchance his hand the right distance from the projecting 
happens to slip. portion of his sensitive circuit, Profes- 
German accounts of the innovation sor Theremin can alter the frequency 
have not been especially lucid and Pro- of this heterodyne note, causing it to 
fessor Theremin himself does not seem take any desired frequency in the musi- 
to have described in accessible publica- cal scale. 
tions the details of his method. For- By means of another projection of 
tunately, Mr. Waldemar Kaempffert, the circuits, operated by his other hand, 
the able scientific adviser of the New Professor Theremin can use similar 
York Times, visited Professor There- body-capacity effects in order to alter 
min’s demonstration in Berlin and re- the amplitude of the heterodyne im- 


Underwood & Underwood E 
PLAYING THE HETERODYNE ORCHESTRA 


Professor Leo Theremin, the young Russian radio expert who 

extracts music from radio circwits operated by body capacity effects, 

is at the reader's left, waving his hands near the two control an- 

tennas which alter the frequency and amplitude of the two inter- 

nal oscillators. The heterodyne’ note of these oscillators provides 

a musica! tone which can be varied at will, the music emerging 
from the loudspeaker on top of the accompanist’s piano. 


U 
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pulse and thus the loudness of the note. 
It is necessary, one imagines, to be 
rather competent and precise in the 
business of hand waving, but the skill 
required is presumably not much 
greater than that necessary to play 
other kinds of musical instruments. 

Radio engineers have long been aware 
that musical tones of exceptional pu- 
rity and wide variation of quality can 
be produced by means of vacuum valve 
circuits. The problem of arranging 
such circuits for actual musical use is 
one of ease of control, not of funda- 
mental electrical principles. Whether 
Professor Theremin’s device will prove 
to have solved this control problem suf- 
ficiently for practical musical use is 
perhaps a question, but if he has not 
done so presumably some one will. It 
is a safe prediction that music from 
tuned vacuum valve circuits will some 
day be an actuality. 


An Acoustic Filter For 
Morse Code 


A device both novel and ingenious 
for receiving dot-and-dash code in the 
midst of the most active interference 
was described last spring before the 
Radio Society of Great Britain by Mr. 
G. G. Blake, who has since printed a 
description of his apparatus in the Wire- 
less World.* The essential idea is to 
select the signal note by acoustic reso- 
nance and to amplify it, allowing the 
miscellaneous sounds of the interier- 
ence to disappear. 

Every student of high school physics 
is familiar with the fact that hollow 
tubes or cylinders will respond by reso- 
nance to some particular tone, this tone 
being determined by the dimensions of 
the cylinder. By using a relatively long 
tube equipped with a plunger, it is 
possible to adjust this resonant tone 
Over a somewhat wide range of musical 
frequencies. This is, of course, the fa- 
miliar principle of the small tin whistles 
equipped with pistons, and of the slide 
trombone. Mr. Blake allows the out- 
put of his loudspeaker unit, containing 
not only his desired signal, but all the 
interference, to enter such a resonating 
tube. The resonator is then tuned, by 
sliding its piston in or out, until it 
reaches the frequency of the note which 
it is desired to receive. This note is 
then amplified automatically by the 
resonance. 

At the end of the resonator, where 
it will be exposed to the air vibrations 
set up by the resonant note, Mr. Blake 
places a hot-wire microphone, substan- 
tially of standard type. This micro- 
phone picks up the tone given out by 
the resonator, converting this into an 
electric oscillation in quite the usual 
fashion. An amplifier of known char- 
acter then strengthens this electric 


Selective Morse Recorder,” by G. G. Blake. 
he Wircless World (London), pages 213-215 
(August 17, 1927) and 251-253 (August 24, 1927). 
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Licensed under U. S. Patents issued and pending. 


Makes Tone Perfection a Thrilling Reality! 


The new Harkness Counterfonic Six 
reproduces voice and music with a de- 
gree of perfection never before attained 
in radio reception. By means of a pat- 
ented method of “double impedance” 
coupling the audio amplifier can handle 
four times as much volume as any other 
type of amplifier, without overloading, 
tube blocking or distortion, of any kind. 
Moreover, the audio amplifier 1s tuned to 
emphasize the amplification of low tones 
and thereby offsets the poor response of 
loudspeakers at low frequencies. The re- 


sult—uniform sound output over the 
entire audible range, from 40 to 10,000 
cycles. 


The Counterfonic is tuned by a single 
knob. Each of the two stages of radio 
frequency amplification is neutralized and 
copper-shielded. The set is sharply selec- 


tive and is a real distance-getter. Any 
B-eliminator can be used without “‘motor- 
boating.” 


With the complete kit of parts, illus- 
trated below, you can easily build the 


Comple te Kit of Parts for ‘the New 


HARKNESS 
counter fonic 


-the set with tuned audio amplification 


Counterfonic in less than three hours. 
The kit contains everything needed to 
build the set, exactly as specified by 
Kenneth Harkness. The front and sub- 
panels are drilled and engraved. The as- 
sembly and wiring are fully explained 
and clearly illustrated in the step-by-step 
instructions accompanying the kit. Order 
your kit now and build the greatest set 
Harkness has ever produced. 


Tuned Audio Amplifier Parts 


You can greatly improve the volume 
and tone fidelity of your present set by in- 
stalling Harkness Tuned Audio Couplers 
in the audio stages. They connect like 
transformers. The output filter also im- 
proves tone and protects your loudspeaker. 


HARKNESS Double Impe- 
dance Tuned Audio Couplers, 


Get of all cc $16.50 
HARKNESS Audio Output 
Filtet’ Light: casvesiswieses és 4.50 


Complete Kit 


$5750 


Includes all 
parts to build 
set 


Six, 


Free literature sent 
on request 


Orders from Dealers and professional set-builders for above kit 


or audio amplifier parts filled at standard wholesale prices. 


Im- 


mediate delivery. Write for dealers’ price list of complete line. 


SUITE 605-A, 72 CORTLANDT 


KENNETH HARKNESS, Inc. 


STREET, NEW YORK, N. V. 
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Rich, 
Full-Toned 


G-R- 
3 FOOT 


CONE SPEAKER 
Build It Yourself 


“TT IS hard to believe that it is possible fora 
speaker to be better than yours. writes J. F. 
Welch of Cleveland, assistant editor of the 
Brotherhood of Locomotive Engineers Journal. 
Its performance could not be fully described 
with superlatives. We shall be pleased to tell 
our readers that your speaker kit is unques- 
tionably the best buy which we know of.’ 
From G. R. P. 3-ft. Cone Speaker Kits you as- 
sembleaspeaker equal to factory-built speakers 
cos ting 4 tos times as much. You get every note 
of every instrument in a complete symphony 
orchestra, through aG. R. P. 3-ft. Cone Speaker. 
You getitsweeter, clearer, purer, richer, fuller 
than you ever heard it before. Easy to assemble. 
Ask your radio dealer for genuine G. R. P. 
3-ft. Cone Speaker Kits—thesensation of radio. 
Refuse substitutes. If he won’t supply you, 
send $13.50 for G. R. P. 3-ft. DOUBLE Cone 
Kit or $10.50 for G. R. P. 3-ft. SINGLE Cone 
Kit. Prices f.o.b., N. V. C. ‘ 
Write for How to Build 7 Practical 3-ft. 
Speakers,” sent for 10c coin or stamps, 


G. R. P. PRODUCTS CO., Inc. 
104 Fifth Avenue, Suite 1997, New York 


Your 


Tune quickly—adjust accurately—eliminate dis- 
tracting noises—get correct tube oscillation—with 
X-L VARIO DENSERS in your circuit. Designers 
of all latest and best circuits specify and endorse. 


MODEL “N”—Micrometer adjustment easily made, 
assures exact oscillation control in all tuned radio 
frequency circuits, Neutrodyne, Roberts 2-tube, 
Browning-Drake, Silver's Knockout, Capacity 
range, 1.8 to 20 Mfd. Price, $1.00. 


MODEL “G'’—Obtains the proper grid capacity on 
Cockaday circuits, filter and intermediate frequency 
tuning in superheterodyne and positive grid bias in 
all sets. Capacity range, Model G-1, 00002 to 
.0001 Mfd. Model G-5, .0001 to .0005 Mfd. Model 
G-10, 0003 to .001 Mfd. Price, each, with grid 
clips, $1.50. 

X-L PUSH POST—Push it down 
with your thumb, insert wire, re- 
move pressure, wire is firmly held. 
Vibrations will not loosen, releases 
instantly. A push post that excels 
in appearance, action, service and 
convenience. Price, each, Ilse 


PUSH POST PANEL—7 push posts 
mounted on black insulating panel 
with permanent white markings. 
Soldering lugs, raising bushings, 
screws for mounting, etc., in box 
complete. Price, $1.50. 


Investigate the Goodwin Aperiodic 


Detector Circuit. This is applicable 
to any set and adds a stage with- X-L Push Post 
out added tuning controls, 


X-L Push Post Panel 


FREE—New, up-to-date book of wiring dia- 
grams showing use of X-L units in the new 
LOFTIN-WHITE constant coupled radio fre- 
quency circuit, and in other popular hook-ups. ; 
Send for yours today. 


XLRadio Laboratories 


2422 Lincoln Ave., Chicago, III. 
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All apparatus advertised in this magazine has been tested and approved by PupuLaR RADIO LABORATORY 
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DEMONSTRATING THE RADIO FRYING PAN 


At the New York Radio World’s Fair, Mr. Bernays Johnson, at the 
reader's left, showed that it is possible to fry eggs or boil water in 
a frying pan held close to the top of a cake of ice and unprovided 
with any visible fire. High-frequency electric waves emitted by an 
oscillator below the table-top are absorbed by the metal of the pan 
and provide the heat. Holding the frying pan is Fire Commissioner 

Dorman of New York City. 


oscillation so that it will operate a re- 
lay and, in turn, a standard inker for 
noting the Morse signals on a tape. 
Mr. Blake reports that he can receive 
radio code quite legibly through irter- 
ference which would ordinarily make 
the code signals totally inaudible. 

English papers have reported Mr. 
Blake's device as promising the con- 
quest of static in broadcasting. Ob- 
viously, this is not the case. The reso- 
nator can be adjusted to respond only 
to one tone at a time, a limitation 
which is desirable in receiving code sent 
by interrupted continuous wave, but 
which makes the reception of speech 
or music quite impossible. 


A Wave of Quicksilver 


ONE of the chief limitations that 
still remain on the practical use of 
electric current is the difficulty of con- 
verting alternating current cheaply and 
easily into direct current. A new and 
interesting type of rectifier for this 
purpose has been developed by Dr. J. 
Hartmann, of Copenhagen, Denmark, 
and was described by him before the 


recent meeting of the British Associa- 
tion for the Advancement of Science, 
in Leeds, England.* The effective part 
of this rectifier is a jet of liquid quick- 
silver. 

Such a jet of mercury or any other 
conducting liquid, when projected into 
an alternating magnetic field, takes on 
a wavy shape, the exact shape depend- 
ing upon the dimensions cf the jet and 
the frequency of the field. Dr. Hart- 
mann arranges such a jet inside a con- 
tainer provided, on its two sides, with 
contact plates against which the wavy 
jet can impinge. By properly adjust- 
ing the dimensions and placing of these 
contact plates, the jet may be made 
to be in contact with one plate during 
one-half of the current wave and in 
contact with the opposite plate during 
the reverse half. This provides a mech- 
anism by which rectification can be pro- 
duced without the use of moving parts, 
except the moving jet of mercury. 

Practical utility will depend, one 
imagines, upon success in producing 
stable operation of the jet. Presumably 
 r_, Haines paper is noted in Nature 


(London) volume 10; pages 416-417 (Septem- 
ber 17, 1927). ys 
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this will not be without difficulty, but 
the success already attained implies that 
the difficulties permit of ultimate so- 
lution. 


Tricks With Radio Power 

Ar the recent Radio World's Fair in 
New York City, Mr. Bernays Johnson, 
already well known as one of radio’s 
“foremost masters of the spectacular, re- 
ceived a new title. By grace of news- 
paperdom, he is now “Radio Wizard.” 
In the presence of admiring audiences, 
metal plates floated in the air at Mr. 
Johnson’s behest. Water was boiled on 
top of a cake of ice and eggs were 
cooked in a similar situation. Lamps 
were lighted in empty air or when held 
in Mr. Johnson’s hand, apparently un- 
connected with supplies of power. Even 
the end of an iron rod was melted elec- 
trically while the other end reposed, ap- 
parently not uncomfortably, between 
Mr. Johnson’s lips. 

To the experienced electrical experi- 
menter these marvels are immediately 
obvious as due to the properties of 
high-frequency electric currents of the 
type made famous years ago by Mr. 
Nikola Tesla. The water boiled or the 


van eo 
YAA 


„ 


331 


n 
. * 


Underwood & Underwood 


eggs cooked atop a cake of ice were 
heated, of course, by a metal plate, 
absorbing high-frequency electric radi- 
ation from an oscillator underneath the 
table. These waves traversed the ice- 
cake without great absorption and with- 
out heating it. The levitation of metal 
plates, perhaps the most startling of 
Mr. Johnson’s tricks, is due to the 
generation in such plates of eddy cur- 
rents opposed in phase to the arriving 
high-frequency radiation and thus re 
pelled by it, as is required by the well- 
known theories of electromagnetism. 

It is probable that the possibilities 
of these spectacular high-frequency 
waves for public amusement have by 
no means been exhausted. The sug- 
gestion is offered to radio fans pos- 
sessed of a Tesla oscillator and a yearn- 
ing toward vaudeville. 


The Winds and Radio Time 


Morg and more evident is the im- 
portance of radio in providing the 
world with that remarkable convenience 
called Standard Time. If President 
Coolidge summons his cabinet to meet 
at a designated hour or minute, it is 
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A MODERN MIRACLE OF LEVITATION 
A metal plate that seems unaffected by gravity, flying upward at 
the word of command instead of falling to the earth, reproduces a 
marvel claimed by many self-styled magicians of antiquity, but real- 


ized only in these days of radio waves. 


The secret, as demonstrated 


by Mr. Bernays Johnson at the New York Radio World’s Fair, is 

merely the producing of eddy currents inside the metal plate and 

the repulsion of these by the alternating field of a concealed 
oscillator circuit. 


Volume Control 
for any Circuit— 


Centralab 
Standard Radiohm 


The exclusive Centra- 
lab feature of making 
contact on a resistance 
element by a pressure 
\ġ shoe and tilting disc, as- 
‘\Tsures long life and per- 
manently noiseless ad- 
justment. Centralab Ra- 
diohms with 2 terminals 
and Modulators with 3 
terminals, provide grad- 
ual, silent control of os- 
cillation or volume. 


Centralab Radiohms with resistance value of 2,000 
ohms are used as stabilizing resistanee in Reflex or 
Superheterodyne. Also used in the RF grid return 
circuits of tuned radio frequency sets. They provide 
excellent control of regeneration when shunted 
across the tickler in such circuits as Browning-Drake, 
Samson TC, Radio Broadcast, Aristocrat and others 
employing feedback principle. 25, 000 ohms are espe- 
cially adapted for the S-C circuits. 100,000, 200,000 
and 500,000 ohms are the most satisfactory plate 
circuit resistance for controlling RF oscillation in 
tuned radio frequency circuits. Also, used to pro- 
vide volume control. 


There is a resistance and correct taper for ev 
circuit, providing a perfect control of the circuit, wit 
simplified panel appearance. Can be smoothly va- 
ried throughout their entire range from zero to maxi- 
mum, and give full resistance variation with a single 
turn of the knob. Non-inductive; no sliding contacts 
carrying current. Exact resistance values are main- 
tained as adjusted. 


Resistances F. 000, 25,000, 50,000, 100,000 
200,000 or 500,000 ohma, $2.00 


Radiohm 


Same construction 
as Standard Radiohms 
and combine with the 
Radiohm a quick-act- 
ing A' battery switch, 

` This removes one more 
knob from the panel and makes the set simpler and 
easier to operate Provides two essential controls at 
little more than the price of one. Turning the knob 
to the right, lights the tubes and then increases vol- 
ume. Turning the knob to the left decreases volume 
and then cuts off the battery. A“ battery switch 
parts are spring bronze, nickel plated with positive 
acting silver contacts. 


200,000 ohms and 500,000 ohms, $2.30 


eas 
Centralab 
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Centralab 
Modulator 


. The ideal panel- 

mounted volume con- %& 

trol. Has 3 terminals 

and a special taper of 

resistance to provide 

smooth, noiseless vol- 

ume control from a whisper to maximum. A sure 
cure for overloaded tubes and harsh amplifiers. 


Resistances 250,000 or 500,000 ohms. . .. $2.00 
500,000 ohms with 4“ 


combined in one unit 


At your dealer’s, or C. O. D. 


Central Radio Laboratories 
17 Keefe Ave. Milwaukee, Wis. 
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Pur Neighbors Will Pay You 
75 weer for Your Spare me 


You can easily sell them your spare hours for $3 each by 
serving as radio doctor,“ building them sets, selling 
them supplies at less than retail. A membership in the 
Association shows you how to cash in on Radio now 
and trains you for the $3,000 to $10,000 openings await- 
ing qualified men. The Association starts you in busi- 
ness if you wish. Investigate all it has done for others, 
all it can do for you. A MEMBERSHIP NEED NOT 
COST YOU A CENT. 


Earn $500 in Spare Hours 


Our members tre making big money with Radio. Wer- 

ner Eichler. N. Y., earns $50 a week—Lyle Follick, 

Mich., has earned $500—¥. J. Buckley, Mo.—-makes as 

much as he receives from employer—all le spare time. 

Our members are starting radio stores, getting better 

positions: increasing their salarjes, earning money spare 
e. 


Act Nou] Herne 


Send post card for details of Special Membership Plan 

that need not —should not—cost you a cent, and our 

book, “Your Oportunity in the Radio Industry.“ It 

TA mor you how you can cash in on Radio now— 
ater 
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! Radic Association ef America - 
i Dept. PR-12, 4513 Ravenswood Ave., Chicago a 

Send me your book and details ot your Special a 
= Membership Plan. 9 
8 a 
8 Namo 6 6 0 %%% %%% „ 6 „ 0 e e.e * 8 
a Address 6 %%% %%% „%%% % %% „6 „6 „ 66 „ 6 2 2 2 a 
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Write today 
for your copy of 


Copper Shielding 
for Radio” 


This new book 
shows how to im- 
prove the recep- 
tion of your set. 
There is no charge. 


Copper shielding 
means greater 
selectivity and 
sensitivity. 


COPPER & BRASS 


RESEARCH ASSOCIATION 
25 Broadway, New York 
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TWO DICTATORS OF RADIO TIME 
Mr. Paul Sollenberger, of the United States Naval Observatory, in 


Washington, D. 


C., is one of the dictators. 


The other one is the 


precision clock which he is adjusting, a timepiece which runs inside 
a vacuum maintained in a glass case and which is operated by an 


electrically-driven pendulum. 


This clock, newly installed at the 


Observatory, is expected to run with an error of less than one hun- 


dredth of a second a day. 


The Observatory’s clocks, 


corrected 


daily by observations of the stars, provide the standard for the time 


signals throughout the United States. 


Recent studies of the similar 


radio time signals arriving from Europe show slight variations with 
the direction of the wind, presumably due to effects of the weather 
on radio transmission. 


not at all difficult for every one of 
them to arrive within a few moments 
of the appointed time. This would 
have been totally impossible for Julius 
Cesar, or even for Napoleon Bona- 
parte, as countrywide agreement upon 
a time standard did not then exist. 
That it exists now is due to the as- 
tronomers and to the telegraph; the 
duty of the telegraph gradually has 
been passing, however, to radio broad- 
casting. 

The development of the radio meth- 
ods of exchanging time signals has not 
only become a great international con- 
venience, but it has disclosed certain 
small variations of these signals, al- 
ready much noticed in scientific news, 
which are now the subject of very ac- 
tive scientific investigation. In a re- 
cent report* on some of the work of 


The United States Naval Observatory Time 
Service, by Paul Sollenberger. In Geodetic 
Operations in the United, States, January 1, 1924, 
to December 31, 1926,“ By William Bowie, pub- 
lished as Special Publication Number 134 of 
the United States Coast and Geodetic Survey, 
Washington, D. C., 1927, pages 24-25. 


the United States Coast and Geodetic 
Survey, Mr. Paul Sollenberger, of the 
United States Naval Observatory, de- 
scribes recent developments of the time 
service maintained by that institution 
and mentions a most interesting corre- 
lation which has been discovered by 
Mr. J. E. Willis, of the Observatory, 
between the variations of the Washing- 
ton-London time signals and the di- 
rections of the winds at the stations. 

The variations between the times in 
London and in Washington are far too 
small to have great practical impor- 
tance. They amount to only small frac- 
tions of a second. ‘They are too large, 
however, to be blamed upon accidenta! 
error, either of the astronomers or of 
the apparatus. It is probable that they 
correspond to slight variations in the 
time required for the passage of radio 
waves between the two stations. A 
correlation with atmospheric conditions 
is, therefore, not unexpected. It is to 
be hoped that research will throw light 
on the relationship. 
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Retail List 
Completely 
Assembied 
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TRADE MARK REGISTERED 


GNIFICENT TONE~SUPER SELECTIVE~POWERFUL DISTANCE GETTER 
or Battery Set! 


MIRACO 
Users Say: 


Reporte from users everywhere 
eave little for ua to add. These are 
a few of the many jn our fil 
which we receive ily. Sen 
of additional proo 


TRIED MANY SETS—MIRACO BEST 
Miraco is best set I've ever heard. 


et ad er oet . beautiful, clear cathedral tone, Deal Direct F — 
“hoi s lievi razor-edge selectivity,- power- 7 a MIRACO “ Powerplus“ 
little ders ann dete Perfect. I zur] ful distance reception, easy with Big Factory —bothin8and7tubemod one 


got my wish. I've had just 104 sta- 
tions. There’s about a station to 


each number on dial. I get KFI f 


(Cal.) every night. Had PWX last 
night and got OK W tonight good 
and loud.—F RANCIS ARM- 
BRUSTER, Cleveland, Ohio. 

P. S. You pack your sets wonderful. 

HE KNOWS SETS-—READ THIS 

I have built radios since they first 
made their appearance and it has 
been ny pleasure to build, repair 
and sell them. For quality, selec- 
tivity and sensitivity itis my firm 
belief that the Miraco cannot be 
excelled, I have proven beyond any 
shadow of doubt that it will out- 
perform any other radios. I bringin 
the farthest distance with little or 
no effort. The Miracoalsogives me 
tone quality—URBAIN BARIL, 


America's big, old, reliable Ra- 
dio Corporation“ (8th successful 
year) guarantees in its big, 
powerful, latest 6, 7 and 8 tube 
Miraco seta the finest, most 
enjoyable performance obtain- 
able in high grade radios.” 
Unless 30 days’ use in your 
home fully satisfies you a Miraco 
is unbeatable at any price for 


operation, ete. don't buy it! 
Your verdict final. Save or 
make lots of money on sets and 
oe pk one ey write for testimony 
of nearby users and Amazing 
Special Factory Offer. 


Miraco’s work equally fine 
on “AC” electric house 
current or with batteries. 
Take your choice. Many thou- 
sands of Miraco users—who 
bought after thorough com- 
parisons—enjoy programs Coast 


to Coast, Canada to Mexico, 
loud and clear—with the mag- 
nificent cathedral tone quality 
of costliest sets. Don’t con- 
fuse Miraco’s with cheap, 
“squawky” radios. Miraco’s 
have finest parts, latest ap- 
proved shielding, metal chassis, 
etc.—as used in many $200 sets. 


Your Miraco reaches you com- 
pletely assembled, rigidly test- 
ed, fully guaranteed. Easy to 
conriect and operate. 30 days’ 
trial free. 3 year guarantee if 
you buy. You take no risk, you 
insure satisfaction, you enjoy 
rock-bottom money -sav- 
ing prices by dealing direct 
with one of radio’s oldest, most 
successful builders of fine sets. 
8th successful year in the radio 
manufacturing business. 


USER-AGENTS! Make big profits showing Miraco 
to friends. Get Our Special Wholesale Brices! 
MIDWEST RADIO CORPORATION, 


S || BEAUTIFULLY ILLUSTRATED CATALOG 


Ultra-selective,. Miraco multi- 
tanceamplification gives 
wer-plus’’on far-off stations. 
-Latest all-metal shialced chassis, 
Illuminated dial. y 

one 


Choice o one fe cabinets, : 
Electrify Any Radio | 
ID 


teed. 


M 


WEST NO-BATTERY 


-} METAL SHIELDED / 


Fo daval 


Jr., Fall River, Mass. \ AND AMAZING 
M EXCELS EXPENSIVE RADIOS 
iJm iraco set uso poua speaks SPECIAL OF F ER 
beat anything around here, regard- NEY—90 
less 2 205 ave trise — — — BEND NO MO! Special 
against a outfit. Have logge j i h ` wer, direc 
1 siafions, coes: — E. J. Wholesale Price Offer to Usen — Font socket, with- 
CARRIERE, Bathgate, N. D. with catalog. cutbatteries! Writefor 
HEARS CUBA, CANADA, MEXICO r 
2 — thathas close to NON right now 
na io - but no better tone 
and no plainer than M ° 
Have gotten MTT G nenn 
118 stations. e 
We get Mexr- MIDWEST RADIO CORPORATION 


* 


Pioneer Builders of Sets 
4#19-K Miraco Building, Cincinnati, Ohio. 


“Sali ot 9 AN ORDER 
eceng 9 — Without obligation, send free , AMAZING SPECIAL OFFER, testimony of 
M COR- SSS — nearby Miraco users. U User O Agent L Dealer 
o- TT —:..— 
ny I Sac as Another Big Bargain! Famous pow- 
E GUTS THRU NEW YORK LOCALS |, | | erful big Miraco Super 6,,1928 model— ff NAMB ) 
E eee wee Gietance Cru tie toca’ ultra selective! Thousands find it out- 
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The Ideal 
Christmas Gift 


Nothing will give greater 
pleasure in radio than a 
TEMPLE—thespeaker that 
has been the sensation of 
every radio show, the joy of 
thousands of fans all over 
thecountry.DoyourChrist- 
mas shopping early—buy a 
TEMPLE, Console or Drum 
Type Model. Either will 
bring you: a richness and 
purity of tone reproduc- 
tion that is far beyond what 
n ever thought was pos- 
sible. 


Heard Clearly 
Six Miles from Shore 


Think of it—you fans 
who sometimes have diffi- 
culty in even hearing 
your own radio from the 
far end of the living room 
—the TEMPLE SPEAKER 
was heard six miles from 
shore—just as clearly as 
you hear a man speaking 
not six inches away! A 
wonderful test, yet on land 
or sea, in a living room 
or an auditorium, the 
TEMPLE never fails to give 
a richness and purity of 
tone that today is the talk 
of the radio world. Ask 
your dealer for a demon- 
stration on the TEMPLE 
COMPARATOR. 
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What’s New in Radio 


(Continued from page 438) 


all well and good, providing he is 
willing to pay the price. But if one 
desires the most actual radio value 
for his money, he will do well 
to forget about great high-boy con- 
soles and content himself with a 
smaller receiver which has all of its 
value in those things which go to 
make fine tone quality, sensitivity, se- 
lectivity and the other highly desir- 
able features of the very best radio 
reception. 

The Freed-Eisemann NR-9 receiver 
is just such a receiver. It is a six- 
valve set with three stages of tuned- 
high-frequency amplification, a de- 
tector and two stages of transformer- 
coupled, low-frequency amplification. 
It provides fine sensitivity and tone 
quality, is simple to operate and the 
volume of reproduction when turned 
up full is more than required for 
home use. Yet with all these good 
characteristics, the outside dimensions 
of the cabinet are only 20 inches in 
length by 10½ inches in depth by 
10 inches in height. It is finished in 
dark-brown mahogany, with a front 
panel of the same material and color. 
The lines are graceful, and an effec- 
tive contrasting note is obtained by 
the antique bronze escutcheon plate 
on the front panel. This plate bears 
all of the tuning and control knobs, 
as well as a pilot light window and 
a small window behind which the 
calibrated scale moves. 

One reason for the great sensitivity 
of the NR-9 receiver lies in the in- 
ductively tuned antenna coupling. In- 
stead of using the usual coil and con- 
denser for this purpose, the variometer 
method of tuning is employed. The 
extreme efficiency of this system is 
generally recognized, but has not 
found extensive popularity because of 
difficulties encountered in designing a 
multi-stage amplifier of this type. 
Lack of selectivity has been a particu- 
lar stumbling block. In the NR-9 
receiver careful design has made the 
use of the inductive tuning entirely 
practicable for the antenna coupling 
and plenty of selectivity is obtained 
through the fact that three tuned cir- 
cuits of the more usual type follow 
this inductively coupled circuit. 

The low-frequency amplifier em- 
ploys two stages of transformer 
coupling. The transformers used are 
sturdy products which provide uni- 
form amplification of all tone fre- 
quencies. This is particularly true 
when a UX-171 type power amplifier 


valve is used in the last stage, be- 
cause this valve is capable of handling 
the large volume of this receiver with- 
out overloading. A UX- or CX-112 
type valve can be used and is quite 
satisfactory if the full volume of the 
receiver is not used—and in the home 
there will seldom be occasion to use 
full volume. A good reproducer 
should be used with the receiver; a 
reproducer marketed by the same 
manufacturer is recommended. 

Either an indoor or outdoor an- 
tenna may be used. For local re- 
ception the former will in practically 
every case prove entirely satisfactory. 
For reception of distant stations an 
outdoor antenna is required, and it 
should be somewhere between 50 and 
75 feet in length. 

Standard UX- or CX-201-a type 
valves are employed in all stages ex- 
cept the last low-frequency stage, 
where either a UX-112 or the UX-171 
type valve is required. Standard 
battery equipment is also used, or 
any good “A” or “B” power-packs. 
The Freed-Eisemann “B” and C“ 
power-pack is expressly designed for 
use with this receiver and will pro- 
vide results at least equal to those 
from “B” and “C” batteries, with- 
out the necessity for replacement or 
attention. All connections between 


‘the receiver and the batteries are 


made by means of a cable made up 
of colored and coded wires. This 
comes with the receiver and leaves no 
opportunity for wrong connections. 

Three knobs on the front panel 
control the tuning and operation of 
the receiver. The lower right-hand 
knob operates a combination battery 
switch and volume control rheostat. 
A pilot light shows when the re- 
ceiver is on“ and “off.” 

The wavelength tuning is accom- 
plished by means of the large center 
knob. This operates the three sharply 
tuned high-frequency circuits simul- 
taneously. The tuning scale which 
moves behind the small window that 
is located just above this knob is cali- 
brated both in degrees and directly in 
wavelengths. The broadly tuned an- 
tenna circuit is controlled by the left- 
hand knob, which surmounts a small 
lever switch that serves as an auxil- 
iary antenna tuning device. This 
knob serves to regulate the sensitivity 
of the receiver and is a decided aid 
when it is desired to tune in weak, 
distant stations. 


Maker: Freed-Eisemann Radio Corp. 


A By-Pass Condenser That 
Saves Space 


Name of instrument: Cartridge type by- 
pass condenser. 

Description: This is one of the newer 
types of by-pass condensers that has 
found increasing popularity. with 
builders of receivers. They occupy 
less sub-panel space for a given ca- 


Tem ple Models Priced ut 
329. 00—337.50— 348. 50— 565.00 — 385. 00 


TEMPLE, INC. 
213 S. Peoria St. Chicago 


Outstanding ( features: 


pacity than do condensers of the 
block type. The condenser proper is 
of the wound“ type and is made in 
a round roll. An edge of each of 
the two strips of foil which form. 
the “plates” of this condenser is al- 
lowed to project beyond the edge of 
the paper strip which forms the die- 
lectric. These edges project at oppo- 
site ends of the roll and the metal 
end-caps of the finished condenser are 
electrically soldered direct to the pro- 
jecting edges, thus forming perfect 
contact. The metal end-caps then 
become the opposite terminals of the 
condenser. 


Usage: For any purpose where by-pass 


condensers of capacities from .1 mfd. 
to 2 mfdsy are required. 

Compact. Easily 
mounted.) Non-inductively wound. 


Maker: Brown & Caine, Inc. 
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The Thordarson Power-Pack Amplifier 
(Continued from page 428) 
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HOW TO HOOK UP THE UNIT 


Ficure 3: This diagram gives the exact connections to the Crosley 
receiver, including the lead to the grid of the last valve, and the 
connections to reproducer. 


When the wiring has been completed 
and carefully checked, the unit is ready 
to be installed. 


How to Install the Unit 


The Thordarson unit may be used in 

connection with any receiver, to supply 
B” voltages and a 210 power stage 

for the low-frequency amplifier. For 
the purposes of clearness, it is de- 
scribed here as used with the Crosley 
Bandbox, No. 601, a six-valve receiver 
of standard design. The installation of 
the unit in other standard receivers 
would not differ greatly from the pro- 
cedure outlined here. 
„In setting up the Thordarson power 

amplifier with the Crosley receiver, 
first disconnect all the “B” batteries 
from the set cable. Then remove the 
“B” batteries from the radio table and 
place the new unit in their place. Next, 
connect up the cable wires to the four 
binding posts, I1, I2, I3 and I4, as in- 
dicated in Figure 3, and connect the 
reproducer to the two Fahnestock clips, 
J2 and J3, on the output trans- 
former, C. 

There is still one other connection to 
be made to the grid of the last valve 
in the Crosley set. To do this a simple 
plug can be made out of an old vacuum 
valve. Break the glass on a burned-out 
standard valve and clip off three of the 
wires left in the shell. The wire that 
connects to the grid terminal, however, 
should be left and a long extension wire 
soldered to it. Figure 4 shows the 
proper prong to connect this wire to. 
This plug should then be inserted in 
the last valve socket in the Crosley set. 
This socket is the one in the extreme 
right-hand front corner. The extension 
wire connected to this plug should 
then be run over and attached to the 


Fahnestock clip, J1, on the socket, D3. 

Next turn the receiver “on” in the 
regular manner and insert the plug on 
the lamp cord from the power com- 
pact, A, into a convenient AC lighting 
socket and turn the socket switch “on.” 
Of course, a 216-b type rectifier valve 
should first be inserted in socket D1 in 
the unit, and an 874 voltage regulator 
valve in socket D2, and a 210 type 
power valve in socket D3. 

The set is now ready to operate and 
no further adjustments are necessary. 

Always remember, in putting the set 
into operation, first to turn “on” the 
switch on the Bandbox receiver and 
then turn “on” the power to the ampli- 
fier unit. In turning “off” the receiver, 
turn “off” the amplifier unit first and 
then turn “off” the switch on the re- 
ceiver. 

A surprising improvement in tone 
quality and volume will immediately be 
apparent, and the satisfaction in listen- 
ing to the accompanying reception will 
be increased hundreds of per cent. 

Radio dealers and service specialists 
will find that installations of this kind 
made for their customers will be ex- 
tremely popular and profitable to them- 
selves as well as to the users of the new 
amplifying apparatus. 


Ficurp 4: The lead from the power valve 
of the Thordarson unit to the last valve 
socket of the receiver should be attached 
to the grid prong of a plug made out of 
an old valve base as shown in this diagram. 
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The famous Lynch 5-tube de 


Write 
for this sec-bullding at greatly reduced 
book— cost. Fully described in this 


Learn the 
Usefulness 


“Resistance 


in Radio” 


ADIO fans, set-build- 
ers, and engineers will 
find a wealth of reli- 

able, boiled-down, and in- 
teresting information in 
“Resistance the ‘Control 
Valve of Radio.” Simply 
written and clearly illus- 
trated. Concisely presents 
the latest information on re- 
sistance coupled amplification, 
the function of resistance in 
a circuit, circuit arrangements 
on equalizors, and other radio 
matters of interest and im- 
portance. This valuable hand- 
book on resistance in radio 
is worth dollars you can get 
a copy for only 25 cents. 


ARTHUR H. LYNCH, Inc. 


1775 Broadway at 57th Street 
General Motors Building, New York, N. Y. 
Sales offices in most large cities 


Mr. Arthur H. Lynch, 
1775 Broadway, 
New York City 


Dear Mr. Lynch: 


Please send mea copy of your new book- 
let Resistance the ‘Control Valve of 


Radio.” Iam enclosing 25 cents. 
%%%%%éöÜ;ê eae ink new Mee ee 
dö§;Üuw s P 
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Complete 


Use your 
Radio to 


electrify your phonograph 


—attach the Pacent PHONOVOX 


strate this greatest radio- 
phonograph accessory of the 
year! Seehoweasilyand quick- 
ly itisattached—without tools 
or changes in wiring! He will 
gladly show you how you can 
secure the equivalent of elec- 


VOU WILL experience a 

‘revelation in phono- 
graph reproduction when 
you have heard your favorite 
records reproduced through 
the Pacent PHONO VON —a 
better phonograph pick-up 
device. tric phonograph reproduc- 
Ask your dealer to demon- tion at a cost of only $12.50. 


_ Sold and demonstrated by dealers everywhere 
PACENT RADIO CORPORATION 


156 West 16th Street New York 
Makers of the famous Pacent Balanced Cone 


* 
= ande 

7 D ae 
A P iE ia Bia 
eee, III wig 
* we) — aa see . 
dd Licensed by Rider 2 
Radio Corporation. nin 
Pats. Pending.  # | Ft * 

Patented 5- 2- U 1 6. — 2 . — a —. — — . 2.2 

Patented 7-27-26. 


Oscillations! 
Spoil Reception 
—Stop them! 


“Phasatrol” 


Reg. U. S. Pat. Off. 


AMPERITE is the only automatic 
filament control that keeps the 
temperature or voltage of the tube 
filament constant despite varia- 
tions in the “A” battery voltage. 
It guarantees improved tube per- 
formance and increased tube life 
through always operating tubes at 
their proper filament temperature. 
Simplifies wiring, 5 design, 
tube control, tuning. Eliminates 
hand rheostats. Do not confuse 
with fixed filament resistors which 
attempt toimitate AMPERITE but 
are entirely different in principle 
and operation. Insist upon Am- 
erite. Price $1.10 mounted (in 


A true balancing device for 
Radio frequency amplifiers 


Price - - $2.75 


Thousands of radio fans are 
solving their problem of 
R. F. oscillation by installing 
Phasatrols. 


This highly perfected instru- 


ment eliminates oscillations S.A.) For sale by all dealers. 
perma! ently — 18 very easy Write for FREE “Amperite Book” of season's 
70 n stall sane makes tun- best circuits and latest construction data. 

„ s . Address Dept. 

ing for distance an easy PS ERIZ 


Madiall Company 


50 FRANKLIN ST., NEW YORK 


PERITE 


ELECT RAD IET 


matter. 


Write for free hook-up 
À circular for any set or circuit 
N 


Dept. 58C, 175 Varick St., New York, N. Y. 


Mak 
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What's New in Radio 
(Continued from page 440) 


the receiver, and from this point on 
this knob serves as the volume con- 
trol. When turned all the way to 
the right, maximum volume is ob- 
tained; this may be shaded down to 
any desired degree by simply turn- 
ing this knob to the left. When 
turned all the way to the left, the 
receiver is turned “off.” 

All wavelength tuning of the three 
high-frequency stages and the detector 
stage is accomplished simultaneously 
with the lower right-hand knob. It 
also drives the drum which is located 
behind the illuminated escutcheon 
plate and which is calibrated directly 
in wavelengths. The drum lamp is 
operated by the same switch that 
turns the receiver “on” and “off,” and 
it therefore serves as a pilot light. 

The tuning condensers of the four 
tuned circuits are located in a shielded 
compartment just inside of the front 
panel. All other parts and instru- 
ments are located or mounted on a 
composition sub-panel, which in turn 
is mounted on a metal frame that 
serves both as a rigid foundation for 
the chassis and also as a partial shield. 
This metal framework, and the metal 
case which incloses the condenser as- 
sembly, constitutes a complete cover 
for everything except the valves, 
which are mounted on top of the 
composition sub- panel. 

The high-frequency portion of the 
receiver is well stabilized by a method 
not disclosed by the manufacturer. 
The coupling transformers of the bi- 
nocular” type minimize undesirable 
interstage coupling and direct pick- 
up. Thus all of the signal energy 
coming into the receiver must come 
by way of the antenna and is there- 
fore subjected to the full tuning ac- 
tion of the four tuned circuits. This 
is one of the reasons for the high 
degree of selectivity obtained in this 
receiver. 

In the low-frequency amplifier two 
transformers of good characteristics 
are employed, with the result that the 
overall tone quality is of a high order. 
There is also ample volume for all 
ordinary purposes. 

The receiver is designed for the use 
of standard UX-201-a type valves in 
all sockets except the last low-fre- 
quency stage, where either a UX-112 
type or a UX-171 type valve may be 
used. Separate B“ and “C” connec- 
tion wires are provided in the bat- 
tery cable for this stage to permit 
the use of B“ and “C” voltages to 
correspond with the type of valve 
used in this stage. 

Inside of the receiver, at the rear, 
binding posts are provided for the 
connections to antenna and ground. 
There is also a pair of tip jacks for 
connecting the reproducer. All bat- 
tery connections arè made by means 
of a battery cable, the receiver end 
of which is permanently connected 
directly to the circuit inside of the re- 
ceiver. Each of the wires in the cable 
is distinctly marked so there can be 
no error in making the connections to 
the batteries. 

While operating the receiver in New 
York City no difficulty was found 
in bringing in, without any trace of 
interference, distant stations which 
operate within 20 kilocvcles of power- 
ful local stations. This is entirely 
adequate selectivity even for city use. 
The, sensitivity of the receiver was 
also found to be above average. 
er: Pfanstiehl Radio Co. 


eppy. Batteries always 


List includes a General 
Electric battery charger 


Tungar causes no radio in- 
terference. It cannot blow 
out tubes. 


An overnight charge costs 
about a dime. 


It is a G-E product devel- 
oped in the Research Lab- 
oratories of General Elec- 
tric. 


The 2-or 5-ampere Tungars 
charge 2-, 4-, and 6-volt 
A“ batteries, 24- to 96- 
volt B' batteries, in series; 
and auto batteries, too. No 
extra attachments needed, 


Merchandise Department 
General Electric Company 


Bridgeport, Connecticut 
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if the Christmas 


Tungar (the name of the General 
Electric Battery Charger)—put that 
on your list. For Dad, or Jack . . . or 
maybe, just for yourself. Every radio 
set should have its Tungar to keep 
batteries always pepped up. 


The two-ampere Tungar has been a particular favorite because it 
gives both trickle and boost charging rates. 


But different sets really require different chargers. Your radio 
dealer will tell you which is best for your set. Now that Tungar 
prices are lower than ever before, be sure you settle your battery 


charging problems for all time. And do as much for all the other 7 
radio fans on your Christmas list. N ew low prices 


BALI LE N el 
Tungar a registered trademark is found only TUNGAR 


on the genuine. Look for it on the name plate. 


ENERAL ELECTRIC 
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model was built around 


SICKLES COILS 


You can expect to duplicate the ex- 
ceptional results only with the same 


SICKLES COILS 


These are the same standard high 
quality accurately calibrated coils 
which have had no superior during 
the past five years. Specially de- 
signed for the 


“LYNCH 5” 
Coil Set No. 28, $4.50 


There are Sickles Diamond-Weave 
Coils for all leading circuits. 


THE F. W. SICKLES CO. 


134 UNION STREET 
SPRINGFIELD :: MASS. 


No. Coil Prices 


30 Shielded Transformer $2.00 each 

24 Browning-Drake 7.50 set 
18A Roberts Circuit 8.00 set 
25 Aristocrat Circuit 8.00 set 

28 Lynch 5 4.50 get 


Latest advanced 
circuit. All-steel 
chassis, totally shielded. Balanced 
parts of best quality. Marvelous power 
and selectivity. Gets the long-range 
stations as clear as a bell. One-dial 
single control. Encased in cabinet of 
fine finish and rare beauty. Here is a 
value unsurpassed in the realm of 
radio—just one of the mighty bar- 
gains listed in my new catalog. Get 
full details before you buy any radio. 
An unsurpassed value— just one of 
our many mighty bargains. 


FRE Catalog, Log 


and Call Book 


It’s just off the press! 
Chock-full of radio’s latest 
and best 1928 developments. 
132 pages of real radio in- 
formation. Lists all the 
latest receivers, elimina- ° 
tors, chargers, speakers, kits, parts, 
etc. All the radio stations and newly 
assigned wave lengths. A regular 
encyclopedia of Radio information. 
And it’s Free! Send for your copy 
today. 


AMERICAN 
AUTO & RADIO MFG. CO. 


Harry Schwartzberg, Pres. 
Dept. 26? American Radio Bidg., 


Kansas City, Me. 
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If You Live in a Building With Steel Framework— 
| (Continued from page 450) 


RADIO “SHADOWS” CAST BY TALL BUILDINGS 


Ficure 6: The light black lines connect places where the signal 

strength of the experimental station at College Point was equal. 

The deep indentation of the line in New Jersey shows that the tall 

buildings of lower Manhattan absorbed much of the energy of the 

broadcasting station, so that receivers in this part of New Jersey had 

much poorer reception than other places equally distant from the 
transmitting station. 


strength for typical rooms which have 
windows opening directly outward are 
also given on the diagram. 

In the case of a typical modern steel 
apartment house, the interior signal 
strength may be reduced to but a few 
per cent of that outside the building. 
Measurements illustrating this fact are 
given in Figure 2. 

For example, the field strength on the 
ground floor at the foot of the elevator 
shaft was found to be but 1/100 of that 
of the open roof. In such a building 
the presence of a window in the room 
has a very noticeable effect. For out- 
side rooms, the field strength near the 


window was found to be about eight 
times as great as that along the farther 
wall. It is almost as though the broad- 
cast waves blew in at the window like 
a breeze that puffs out curtains and 
draperies before it. But, of course, 
to obtain the broadcast breeze it is 
not necessary to have the window 
open. | 

Such severe shielding effects as those 
indicated in Figure 2 obviously suggest 
the desirability of an outdoor antenna, 
with means for connecting it to the radio 
set by wire circuits, preferably by 
shielded circuits, in order to protect 
against local interference. 


A New Leaf for the New Year 


The new year always brings new resolutions, and 
POPULAR RADIO’S promise to its readers for 1928 is a 
bigger magazine, with more articles, more varied sub- 
jects, and a snappier, crisper presentation of facts than 


ever before. 


Let the January number prove this to 


you—the biggest issue of the magazine ever published 
in its appeal to all types of radio enthusiasts. 


—_. 
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The New Science of 
Soldering 
(Continued from page 434) 


metals other than tin or lead. Such 
a condition of the alloy will react by 
raising the melting point, detract from 
the strength of the solder bond and 
generally result in difficulty in working 
the alloy. Solder may be procured in 
a variety of different forms, but the 
home constructor of radio apparatus 
has most generally adopted the wire 
or ribbon form. This type is made 
in two ways—either solid or tubular. 
The tubular type has within its walls 
a rosin flux. Thus it offers the con- 
structor a unique labor-saving combina- 
tion of the two essentials for wire con- 
necting—solder and flux. 

Just why is solder used? Many ra- 
dio fans look on it merely as a sort 
of metal glue for binding together simi- 
lar dissimilar metals. If this were all 


that it did, bolting, riveting or welding 


would accomplish the same result. But 
whenever we weld, rivet or otherwise 
mechanically join two metals, oxygen 


may penetrate to the surfaces of their 


contact, coating the metals with a film 
of metallic oxides that offers undesir- 
able electrical resistancde. > 

The more delicate the current to be 
controlled, the greater is the necessity for 
oxygen exclusion from vital connections 
in conductors. Furthermore, all metals 
under the influence of temperature- 
change react with an accompanying ex- 
pansion and contraction. This is more 
pronounced in some metals than in 
others. Let us suppose that in the for- 
mation of a mechanical connection two 
different metals are employed, one dis- 
playing a greater co-efficient of expan- 
sion than the other. As the radio re- 
ceiver may be exposed to varying tem- 
peratures, this mechanical connection 
will be constantly in motion until a con- 
nection is loosened. 

In the alloy solder we have a mate- 
rial that furnishes us with a means 
of defeating all these undermining fac- 
tors of good radio reception. It is a 
tenacious, flexible bonding medium that 
will readily yield to the various strains 
and stresses, as well as form an impen- 
etrable barrier against the encroach- 
ment of atmospheric oxygen. 

To illustrate better the seriousness of 
an unsoldered joint in radio-receiver 
construction, consider the fact that ten 
such joints increase the resistance in 
the conductors four times in less than 
three months. On the other hand, the 
same joints, if properly soldered, will 
lower the resistance in the joints so pro- 
tected to approximately 60 per cent of 
the resistance offered by the conductor 
itself. 

So for your next set make it a point 
to solder-bond every connection you 
possibly can, for this will mean in- 


creased range and more volume. 
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Get it with the 
CARBORUNDUM 


REG. U. 3. PAT. OFP. 


GRID LEAK 


Ox: certain way of getting better and darei reception is to 
slip a Carborundum Grid Leak into your set. 

Things will quiet down instantly. Carborundum Grid ‘Leaks 
do not disintegrate—hence they are quiet. They are solid, fixed, 
dense rods of Carborundum. They assure an N flow = 
of current. They banish Grid Leak noises.. 
¶ Carborundum Grid Leaks are tested at 5 volts—the plate 
resistors at 90 volts. „ An 


From your dealer, or direct | 
Send for Hook-Up Booklet D-5 .. 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. v. T * 
CANADIAN CARBORUNDUM Co., LTD., NIAGARA FALLS, ONT. l 


Sales Offices and Warehouses in New York, Chicago, Boston, Philadelphia, Cleveland, Detroit 
Cincinnati, Pittsburgh, Grand Rapids, Milwaukee 


The Carborundum Co., Ltd., Manchester, Eng. 
Deutsche Carborundum Werke, Dusseldorf, Ger. 
I ls the Registered Trade Name used by The Carborandum Company for =| 


POPULAR RADIO DEALER AND JOBBER 
LISTS AVAILABLE TO MANUFACTURERS 


The Service Bureau of Poputar Rapio is able to place at the disposal of radio 
manufacturers a list of over 21,000 radio dealers, 3,926 radio manufacturers, 1,746 
jobbers and 326 manufacturers’ representatives. These addresses are immediately 
available for circularizing prospects for new Fall lines, and more detailed informa- 


tion and rates will be gladly supplied to those who wish to take advantage of 
what is without doubt one of the most carefully kept lists at present offered for use. 


Address all inquiries to: 


SERVICE BUREAU 
POPULAR RADIO, Inc. 


119 West 57th Street New Vork, N. Y. 
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An All-Wire 
Variable 
Voltage Control 


Install Truvolt in the B- 
Eliminator you are construct- 
ing and vary your voltage 
exactly. A new type wire 
variable high resistance kept 
cool by its greater radiation 
surface—like an air-cooled 
motor. 


Develops but 2 the tem- 
perature of other resistances 


of like size; hence is perma- 


nently accurate and lasts in- 


definitely. Positive metallic 


contact always and 30 exact 


readings of resistance. 


Type Resistance Current 
(ohms) (Milliamperes) 

T-5 0 to 500 224 

T-10 0 to 1,000 158 

T-20 0 to 2,000 112 

T-50 0 to 5,000 - 71 

T-100 0 to 10,000 50 

T-200 0 to 20,000 33 
T7250 0 to 25,000 32 

T-500 0 to 50,000 22.5 


Price $3.50 each 
All rated at 25 watts. 
At your dealers, 


Also a full line of 
Wire Fixed Resistances. 


Write for free hook-up 
circular 


= p 
r 


/ Constant 
Accuracy! 


OLT. 


“This Is An 


Eliminator Year” 


Dept. 18-B, 175 Varick Street, 
New York, N. Y. 
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Operating the Magnaformer 
(Continued from page 424) 
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. REMOVE CONNECTION SHOWN DOTTED. 
ADD WIRES, MIDGET CONDENSER, AND 


BINDING POST FOR LOOP CENTER TAP 


SHOWN IN HEAVY LINE 


HOW TO ADD REGENERATION IN THE LOOP CIRCUIT 


Ficure 2: 


This simple drawing shows the added wiring and the 


small, midget condenser, as well as a center binding post for the 


loop, in heavy black lines. 
is that shown in dotted lines. 


The only wire that should be removed 
The midget condenser will then con- 
trol regeneration in an efficient and simple manner. 


This addition 


will help in extreme ‘long-distance reception. 


ity are to be attained. But the Mag- 
naformer 9-8 receiver does not require 
this external bolstering up of efficiency. 
The receiver is designed to provide all 
the selectivity and sensitivity that will 
ever be required. 

It is realized, however, that there 
are many experimenters who are inter- 
ested in trying all the tricks, and for 
them a diagram is shown, in Figure 2, 
covering the changes needed to add this 
regenerative feature. 

The only changes involved are easily 
made. They consist of the addition of 
one more small jack for the third loop 
connection in the receiver, and the in- 
stallation of a .00005 mfd. midget vari- 
able condenser. The original connec- 
tions for the loop are shown in Figure 
1. In Figure 2 is shown the revised 
connections in heavy lines. The tun- 
ing condenser is left connected across 
the entire loop as before, but the con- 
nection from the pick-up coil should be 
changed over to the middle loop termi- 


nal. The midget condenser which con- 
trols regeneration is then connected be- 
tween the plate of the detector valve 
and the end terminal of the loop which 
before connected to the pick-up coil: 
The third jack for the loop can be 
mounted at any convenient point on 
the sub-panel, but close to the other 
two jacks. The midget condenser may 
be mounted either on the front panel 
or, to avoid spoiling the symmetrical 
appearance of the panel, it can be 
mounted on a little shelf fastened on 
the inside of the left-hand end of the 
cabinet, just below the top. This lat- 
ter arrangement is recommended be- 
cause it will not alter the external ap- 
pearance of the receiver, yet the regen- 
eration control will be readily accessible. 
For those who desire additional in- 
formation on the construction and op- 
eration of the Magnaformer receiver, 
complete, full-size blueprints, with con- 
structional and operating data, may be 
obtained from the manufacturer. 


SUPER RECEPTION COMES INTO 


ITS OWN— 


—with the new Victoreen 8-valve superhetero- 
dyne receiver. The January number of POPU- 
LAR RADIO will give complete constructional 
details for this new set, that embodies all the 
1928 innovations in design and construction, 
both in the intermediate and low-frequency 
amplifiers. Superheterodyne fans cannot fail to 
be interested in this receiver. 


A Real Romance of Radio 


“Tus is station KFKX, Hastings, 
Nebraska. The next selection will be 
a violin duet by William and Edward 
Zimmer, father and son.” 

Marvelous as radio is, it is no more 
marvelous than the tale that lies behind 
the harmony of those two violins—a 
tale of real life, written in bitter and 
happy experiences of twenty years. 

William Zimmer, a violinist educated 
in Berlin, fell in love with a sixteen- 
year-old girl in New York City and, 
after a whirlwind courtship, he married 
her. Their cup of joy seemed full when 
their baby came. The boy, who was 
named Edward, was about nine months 
old when Zimmer went on the road with 
a musical comedy company. 

But he failed to return. 

In time Mrs. Zimmer got a divorce 
and married a wealthy cotton broker 
named Mack. 

The family moved to St, Louis, and 
Edward, who had shown real talent on 
the violin, made his début over the ra- 
dio. He and his mother had often 
heard his father playing over the radio 
at Hastings, Nebraska. 

Adverse business conditions devel- 
oped and the Mack fortune was swept 
away. The mother realized that Ed- 
ward’s musical education must come 
to an end unless, in some way, the boy’s 
father would help. And she devised 
a unique plan. 

Under the name of Edward Mack,“ 
she sent the son to Hastings to take 
violin lessons of his father. 

Edward protested against the idea at 
first; he didn’t care to know a father 
who had deserted him as a baby. But 
finally, to please his mother, he went. 

The father tells the rest of the story: 

„He had been taking music lessons 
of me for several weeks, and, of course. 
I had not recognized him. I hadn't 
even seen him since he was nine months 
old. I had worried about him and won- 
dered about him; and I wasn’t so proud 
of the way I had acted years before. 

„Then, one day, as I was giving him 
his lesson, I noticed tears in his eyes. 

“You are homesick for your folks,’ 
I said. He had told me they were com- 
ing to Hastings in a short time. I 
threw my arm across his shoulder to 
comfort him, and then he broke down 
and told me the whole story. I was 
never so happy in my life! 

“I then had told my present wife all 
about my first marriage and she insisted 
that Edward come into our home. He 
is a wonderful violinist. He plays in 
the orchestra I direct and I give him 
the solo parts, for he is a much better 
musician than I am. At the close of 
the season I shall take him to New 
York with me to study. I am in a 
position to help him now and it is my 
turn to do something.” 

—BERTHA STREETER 


SAMSON POWER BLOCK NO. 210 
The only block which will supply 500 volts at 80 mils to two 210 tubes 


Powerize with Samson Units for Best Results 


For new SAMSON Power Units insure the best there is in radio current 
supply by 


. Doing away with hum, motor boating and poor voltage regulation. 

. Remaining so cool after 24 hours continuous operation under full load _that 
they will be well within the 20° rise of temperature specified by the A. 

. Being designed to more than meet the specifications adopted by the National 
Board of Fire Underwriters. 

. Insuring safety against shock because of protected input and output terminals. 

: tnanring for all tubes the correct filament voltages specified by their manu- 
acturers. 

. Compensating for lighting circuit voltage variation by the use of a special input 
plug and terminal block to which is attached a 6 ft. flexible rubber-covered 
connecting cord and plug. 


Our Power Units bulletin descriptive of these is free for the asking. In ad- 
dition, our construction bulletin on many different “B” Eliminators and Power 
Amplifiers will be sent upon receipt of ten cents in stamps to cover the 
mailing cost. 


SAMSON ELECTRIC. COMPANY 


Manufacturers Principal Office: 
Since 1882 Canton, Mass. 
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We offer COMPLETE PARTS for 
SILVER-MARSHALL 


IMPROVED LABORATORY T 
8 TUBE A.C. SUPER 


VV ESTERN RADIO offers its usual prompt, 
efficient service on this new circuit—we: 
stock all parts for it. The big Western catalog 
also lists—at lowest prices—complete parts for 
all the popular kits—as well as a full line of sets, 
parts and accessories. 


Dealers write for our BIG CATALOG! 


WESTERN 


RADIO MANUFACTURING COMPANY 
136 West Lake Street Dept. 51 Chicago 


* Condensers 
Kgheostats 


Switches 

Jacks 
As Usual—_ 
Specified for 


Dependable performance i in ie 
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Improved Laboratory 


Eo A Super 


! E ETE 
| in Comal Carter Radio Ca, Lid., Toronto 


-Offices in cipal citie 
* the world * 


. (Carter Radio Co. Co. 
aoe - AGO _ 
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T00 MUCH 


If you are a dealer, investigate! If 
‘your competitor is buying for cash 
from The Harry Alter Co., he is 

paying less and making more 
profit on receiving sets, kits, parts 
and accessories of every kind. 
And he is getting same day” 
shipments from America's largest 


stock. 


Write for Harry Alter’ s New 
“Radio Book” 


Compare its rock-bottom wholesale 
prices for your own protection. Sent 
free to retailers only. Write today. 


Ghe Darry Alter Co. 


1755 Michigan Ave., Chicago 


‘MAIL THIS COUPON 


ie A S 


The Harty A 
1758 N Fos Chicago 


Send at once a copy of your December price éide. 
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The New AC Superheterodyne 
(Continued from page 414) 


ToP View OF AC At Hume 
. 0 GE BLF 


THE CONNECTION DIAGRAM 


: Figure 5: This diagram gives the hook-up between the superhetero- 
~ - -dyne -intermediate-frequency pack and the LC-28 Unipac, that con- 
. tains the- complete low-frequency power amplifier. One small 4% volt 


The wiring of the heater circuit, in- 
cluding the twisted pair of wires that 
run from the transformer to the heater 
terminals located on top of the AC 
valves, is not shown completely on the 
picture-wiring diagram, but is given in 
a separate diagram shown in Figure 6. 
This wire should be of twisted lamp 
cord of sufficient conductivity to carry 
7 or 8 amperes. All of the heater 
terminals are connected in parallel, with 
the lamp cord twisted in the span be- 
tween each valve. 

When the wiring, as shown in Figure 
4, is complete, the circuit shown in 
the schematic diagram in Figure 1, has 
been carried out, and the receiver is 
ready to be used. 


How to Install the Set 


The superheterodyne high-frequency 
pack that has just been completed may 
be slipped into the cabinet or console 
chosen for it, according to the builder’s 
taste, and the LC-28 Unipac, that was 
fully described in the November, 1927, 
issue of PopULAR Rapio, should be set 
up underneath it in the radio table or 
the lower part of the console. The 
LC-28 Unipac wiil furnish complete “B” 
voltages for the high-frequency pack 
and will furnish two stages of low- 
frequency amplification with a power- 
operated last stage. 


nee battery is required 


Six Sovereign AC valves should be 
inserted in the sockets, J1, J2, J3, J4, 
J5 and J6, with the AC harness at- 
tached. The heater terminals of these 
AC valves are in the form of 6-32 ma- 
chine screws, and ordinary nuts and 
lock washers may be used to fasten 
on the heater wires. It is best to solder 
copper terminals or soldering lugs onto 
the wires, in the correct positions, and 
then screw them down tight on the 
heater terminals of the valves. 


Next place a Magnatron AC-226 type 
AC valve in socket I in the Unipac. 
Place a 210 type power valve in socket 
H of the Unipac. Place an 874 type 
glow valve in socket G. Then place two 
216-b type rectifier valves in sockets 
F1 and F2. Refer to the article on the 
LC-28 Unipac in the November, 1927, 
issue of PopULAR Rapio for the desig- 
nations for the sockets. 


The two units may now be connected 
together in the manner shown in Fig- 
ure 5. This gives the hook-up be- 
tween the AC superheterodyne and the 
LC-28 Unipac, including the connections 
to the antenna and ground, and to the 
reproducer. It is recommended that a 
Farrand Eliptical cone or a Western 
Electric cone reproducer be used with 
this receiver on account of the response 
curve of the amplifier in combination 


AC SUPERHE TEROOVNE 


HOW TO CONNECT THE HEATER CIRCUIT 
Ficure 6: In this diagram the arrangement of the heater cables is 
shown clearly. All of the AC valve heaters are connected in parallel, 
and get keir current supply from the two outside terminals of the 

| heater transformer, I. 
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with the response curve of these par- 
ticular loudspeakers. These combina- 
tions work out well, giving excellent 
response for the entire audible range. 

The combination is now ready for op- 
eration and the switch, O, on the super- 
heterodyne may be turned “on,” caus- 
ing the heaters of the six AC valves 
to warm up. 

Then the switch at the lamp socket 
feeding the LC-28 Unipac may be turned 
“on” and the amplifier will commence 
to function. 

The sensitivity control, E, on the 
superheterodyne should be turned 
about half way. Then the two dials, 
N and P, may also be set about half 
way, and the two drum dials, K1 and 
K2, revolved in unison until a signal is 
picked up. 

Both the volume and the quality may 
then be adjusted to the operator’s taste 
by the three controls, E, N and P. 
There will be no other adjustments to 
be made either in the set or in the Uni- 
pac and all that will be necessary to 
do to tune in other stations will be to 
revolve the two dials, Al and A2, and 
to make the adjustments on the three 
middle controls as indicated by their 
designations on the front panel; one 
for sensitivity, one for gain and one 
for filament adjustment. 

It should be remembered in turning 
the set on“ or “off” that the filament 
switch on the set should be turned “on” 
first and then the Unipac should be 
turned “on.” The Unipac should be 
turned “‘off” first and then the switch on 
the superheterodyne should be turned 
"On." 

The sensitivity of the new receiver 
and its excellent tone quality, together 
with its ease of control, and the com- 
plete absence of worry or bother in 
upkeep of batteries or charging, should 
make the receiver a popular one with 
broadcast listeners, and especially those 
who want an ultra-sensitive superhetero- 
dyne of the most modern design. 


The Octa-monic Circuit 
(Continued from page 427) 


The Octa-monic, as shown in Figure 
2, is subject to some limitation in re- 
gard to sensitivity, as the signal strength 
of the incoming carrier wave must be 
sufficient to operate the grid to a point 
where unequal amplification occurs and 
harmonics are generated. This means 
that extremely weak signals will not 
operate the harmonic valve and accord- 
ingly will not be heard. Some method 
of amplification must be employed 
ahead of the harmonic generator to in- 
sure the pick-up of weak signals. Such 
an amplifying system does not have to 
possess any particular selectivity, since 
selectivity is obtained by the harmonic 
principle. Amplification alone is the 
only consideration for this part of the 
high-frequency circuit. 
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NATIONAL-B 


Type 7180 — A “B” That's Built for Service 


A Strictly Heavy-Duty 
Power-Unit Supplying 
Detector Voltages—22 to 45 adjustable 
R. F. Voltages—50 to 75 adjustable 


A. F. Voltages—90 to 135 adjustable 
Power Tube Voltage—180—fixed 


Protects Tubes, Condensers 


against excessive and harmful voltages. 
Designed for lasting service with liberai 
factors of safety. 


Rating 


Output rating is 70 mils at 180 volts. Uses 
R. C. A. UX 280 or Cunningham CX 380 
Rectifying Tube. 

Licensed Under Patents of Radio Cor- 
poration of America and Associated 
Companies. For 110-120 volts, 50-60 
cycles A. C. only. 


List Price with Cord, Switch and Plug 
$40.00. Rectifier Tube $5.00. 


Write National Co., Inc., W. A. Ready, Pres., 
Malden, Mass.. for new Bulletin 124 


NATIONAL POWER TRANSFORMERS and 
FILTER CHOKES for AMPLIFIERS 
Specified generally. Transformer Type R, center tapped 
600 v. secondary. Price $12.50. Transformer Type U, 
both 600 and 460 v. secondary $14.50. 
NATIONAL FILTER CHOKES, per pair in heavy case, 
Type 80, $10.00. 
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SANGAMO 


AUDIO TRANSFORMERS 


Uniform Amplification 
Over Entire Musical Scale 


Every note and every delicate variation in 
tone is reproduced with flawless realism 
when the new Sangamo Audio Transfor- 
mer is used in an appropriate circuit. Even 
the ear of a highly trained musician cannot 
distinguish between the reproduction and 
the original. 

Best results are obtained by using two 
Sangamo Audio Transformers (one in each 
stage) but one will improve any good ampli- 
fier. A power tube should be used in the 
last stage. 

Completely shielded. Tested at a 


of 1,000 volts d. c. between windings and be- 
tween each inde and case. 
$10 


— e — — ee 
Sangamo Mica Condensers 
are accurate and stay accurate. 


Sangamo Electric Company 
Springtield, III. 


3 tol ratio. Price, 


This a 
Big Radio 
Season! 


Every live dealer in 
radio sets, parts, acces- 
sories, supplies, etc., should h: ive a copy 
of this bargain catalog. You will be 
amazed at the thousands of money-sav- 
ing radio items illustrated and listed in 
this storehouse of everything you could 
possibly need in radio. 

The GUIDE BOOK to Bigger 
RADIO PROFITS FOR YOU 


The book contains all the latest and most 
pular kits—all the famous, nationally 
823 radio parts, accessories and supp lies 
the very newest types and designs of table 
cabinets and consoles—everything at prices 

that mean bigger profits for you. 

Our catalog 
Short Wave Section ntains a 
section devoted to a showing of the highest 
grade short wave receiving and transmitting 
apparatus. Also the finest electrical appli— 


ances for use in the home. 

Tie up with a house that 
Dealers carries large, complete stocks 
Make More that gives you the hij ghest 


quality radio parts, that in- 

sures 8] ‘dy shipments and 

Money 6 sree ly, shipments an 

Our wholesale vest pi cket price list and 

count sheet and catalog will be sent to you 
on request. 

BUT WRITE QUICKLY 
SHURE RADIO COMPANY 
341U West Madison Street Chicago, Illinois 
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Tuning with a Push Button 
(Continued from page 422) 


A SELF-TUNING RECEIVER 


The automatic tuning receiver perfected by Mr. Burns 
without the cabinet, so as to give an idea of the layout 
The tuner valve and relay which actuates the 
tuning motor are in the circle at the left. 


FIGURE 2: 
is shown here : 
of the instruments. 


eration, such as either releasing or 
pressing a push button, we may have 
a remote control device, but not an 
automatic tuner. Third, when the tun- 
ing unit is in resonance with received 
signals, it must be possible to start the 
movement again, so that the tuner will 
go on to signals of another frequency, 
by simply pressing the button. A self- 
tuner, therefore, includes three units: 
first, a motor unit which can be set 


in operation by the simple act of press- 


ing a button and which will operate the 
moving part of the tuning unit; second, 
a relay actuated by voltage or plate 
current variations at resonance and 
which will stop the motor and hold 
the tuning unit as soon as it reaches a 
point of resonance. The relay and mo- 
tor mechanism should act in a very 
small fraction of a second, so that the 
tuning unit will not be carried beyond 
the point of resonance before the stop- 
ping mechanism acts. There must also 
be a reset unit to start the motor 
unit again in action. The relay and 
reset units can be combined in one, as 
will be shown. 

I shall describe the self-tuner as ap- 
plied to capacity tuning, though it 
would apply as well to inductance 

tuning. 

The motor unit which we used turns 
the condenser plates at the rate of one 
revolution per minute. No gearing is 

necessary, as the shaft of the motor 
unit has a speed of 1 r. pm. The motor 
unit shaft is connected directly to the 
condenser shaft. The motor is syn- 
chronous and the minute gearing, in a 
ratio of 3,600 to 1, which is a part 
of the motor unit, is completely en- 
closed in the same housing with the 
motor armature. 

To make clear the operation of the 
relay in our self-tuner, it will be nec- 

essary to review the action in the plate 
| circuit of an amplifier valve. The vari- 
ations in grid voltage produced by re- 


ceived signals cause variations of plate 
current above and below a constant 
mean value. This constant mean value 
is the DC component. If the valve 
is Operated on the straight portion of 
its characteristic curve, the plate cur- 
yent ‘increases just as much above the 
mean value as it decreases below that 
value, and the positive and negative 
amplitudes ‘are equal, so the average 
value of the plate current remains con- 
stant. This is shown at A in Figure 1. 
If, however, the action takes place near 
the lower bend of. the curve, the in- 
crease above the average value is greater 
than the decrease below that value, the 
positive amplitude is greater than the 
negative amplitude, so that while im- 
pulses are coming in there is an in- 
crease in the average value of the plate 
current. This is shown at B in Fig- 
ure 1. Whether the valve operates on 
the straight portion or the bend of the 
curve depends on the plate and grid 
voltages, so that it is a simple matter 
to adjust the action of the valve to 
the desired part of the curve. The 
plate current surge can be made to op- 
erate a relay and stop the action of 
the motor unit. The relay can be ad- 
justed so that it will operate only on 
a surge of a certain value, say 1 mil- 
liampere, above the average value. 

It would be possible to adjust the 
grid voltage of the last low-frequency 
valve of the receiver so as to cause 
it to act at the lower bend of its curve. 
and use the plate current surge to op- 
erate a relay. This would not be de- 
sirable, however, since it would mean 
distortion in the output. An amplifier 
valve should work on the straight por- 
tion of its curve. We may solve this 
difficulty by connecting another valve, 
after the manner of a vacuum valve 
voltmeter, across the secondary of the 
last low-frequency, transformer. This 
we shall call the tuner valve. As the 
tuner valve is not in the receiving cir- 
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QUICK, EASY CHANGES TO A.C. WITH NA-ALD ADAPTERS 
MADE IN THE LARGEST SOCKET MOULDINC FACTORY IN THE WORLD 


Na-Ald Offers You — 
Best Engineering Design 
Patented Features 
Flawless Workmanship 
Perfect Contact 

At Lowest Retail Prices 


NO CHANGEs in the sockets, wiring or bat- 

teries of present sets are necessary for your 
use of the UX, CX or other similar power tubes, 
and the new AC valves. Na-Ald Adapters and 
Connectoralds will hold the new tubes in your 
present style sockets. The new power tubes re- 
quire extra “B” and “C” batteries for proper 
operation. Na-Ald Connectoralds provide cables 
for connecting the extra batteries direct to the 
tube, without affecting the rest of the set. 


To use the new power tubes with Na-Ald 
Connectoralds, just insert the tube in the Con- 
nectorald, attach the leads of the connectorald to 
the extra “B” and “C” batteries, and put the 
tube and Connectorald into the set. 


Na-Ald Connectorald are supplied for every 
desired combination. These devices are especially 
designed to give most efficient operation for par- 
ticular conditions. Like tubes, they are delicate 
apparatus, and must be carefully handled. 


A-ALD SILENCER SOCKET, with its many patented fea- 
N tures, is unequalled. Its contact is a constant pressure triple 
phosphor bronze of N shape, presenting~a parallel face to the 
entire length of the tube prong. ‘This pressure is firm, removing cor- 
rosion from tube prongs and making positive, low resistance contact. 
Insert a tube in one of these sockets, noting that it brightens the 
full length of the tube prong, although it goes in readily and is 
removed easily from the socket. 

Examine a cross section and you will see that a firm, constant 
pressure is exerted all along this brightened surface. Being sure of 
perfect contact, regardless of how much used or how irregular the 
tube prongs are—the contact shapes itself in a resilient bow, like an 
automobile spring. 

The socket is moulded so that no aincunt of abuse, twisting, or 
tugging can injure these flexible contact springs that allow the tube 
to move upward, downward, laterally and pivotly. Because of this 
resiliency, all possible vibrations are instantly absorbed and not trans- 
mitted to the tube. 


Once again, the contact counts in making for perfect reception, in 
that Na-Ald Silencer Sockets can fit neatly and shugly to panels and 
with four small holes in the panel provide extension tabs for soldering 
leads. The soldering tabs are the same piece of metal that contacts 
with the tube prong, this direct connector avoiding loose or noisy 
connections. 

For above panel, the binding post connections can be used or the 
solder tabs can be brought out below the base. Na-Ald Silencer 
Socket is made round, so that it can be turned for the most conven- 
ient wiring. This also lends itself to mounting on metal panels, holes 
being punched with clearance for the solder tabs on a round hole of 1” 
diameter which can be punched and the base bolted to the panel, the 
round collar protruding. 

Na-Ald Silencer Sockets do not depend upon screws to hold the 
contacts in the button, but are held by a retainer ring so moulded 
that it becomes an integral part of the socket. 

Twisting or pulling cannot injure the socket or contacts. Stops 
prevent lateral twisting, and an arc-shaped stop retains the proper 
shape of the contact when pulled upward. 

Na-Ald Silencer Sockets are Alden Processed Synthetic mould- 
ings, double cured for the highest electrical insulating qualities, as 
well as the greatest mechanical strength. 


PATENTED 
1505329 1546161 1580942 
Rel 6466 Re16467 Re 16469 
Others Pending 
TRADE MAR ix 
até YUSA Oar Ore, 


aid 


‘IT’S THE CONTACT THAT COUNTS’? 


For detailed information write the manufacturers 


ALDEN MANUFACTURING COMPANY T 


SPRINGFIELD, MASSACHUSETTS 
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Vital Factors 


in attaining 


High Quality Reproduction 


High quality reproduction depends upon 
three things: correctly designed coupling units, 
proper use of amplifier tubes, and an efficient 
reproducing device. 

For over a decade the subject of audio fre- 
quency amplification has been extensively stud- 
ied in the laboratories of the General Radio 
Company, with particular attention given to 
the design of coupling units. 

As a result of this exhaustive research the 
General Radio Company has been, and is, 
the pioneer manufacturer of high quality 
Audio Transformers, Impedance Couplers, and 
Speaker Filters. 

If the amplifier of your receiver is not 

TYPE 285 bringing out the rich bass notes and the mellow 

Aupio Transformers. high tones as well as those in the middle regis- 

Available in two ratios ter, Why not rebuild your amplifier for Qual- 

l to 3 for Ist stage ity Reproduction with General Radio coupling 
. $6.00 units. 


1 to 6 for 2nd stage Write for our Series A of amplification booklets describ- 
G 86.00 ing various amplifier circuits and units. 
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GEN ERAL RADI O Co Massachusetts 
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The new Televocal A. C. 226 and 227 Tubes 
Operate direct from A.C. current and 


. require no A!“ Battery. Televocal 

4 ` ? f; », P ty = ‘ 3 * 

You wonder how certain other oo 
with oxide-coated filaments taking but 


radio retailers are selling at prices 
so much lower than yours. Learn 
why without delay. You will find 
that as customers of the Harry 
Alter Co., America’s largest job- 
bers of radio goods, they pay less. 


half the current , amperes as against 
½ amperes heretofore. 


For best results insist on Televocal 

Quality Tubes for all purposes. All 
standard types featured by the ex- 

clusive Televocal Support—all fully 

guaranteed. 


Sx 


Write for Radio’s Greatest 


CATALOG Filled with 


sensational 
values. We sell only to radio re- 
tailers. Send now. 
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TELEVOCAL CORP'N, 
Televocal Building, 
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i cuit, we can place its action at the 
lower bend of its curve without intro- 
ducing distortion in the receiver out- 
put. Figure 3 shows the relation of 
the tuner valve to the last low-frequency 
stage. 

It is possible to bias the last low- 
frequency valve and the tuner valve 
so that the one will act on the bend of 
its curve and the other on the straight 
portion. Let E», be the voltage of bat- 
tery Bi, Eb the voltage of battery B., 
E, the voltage impressed on the trans- 
former secondary by the two batteries, 
Ee the voltage impressed on the grid 
of the amplifier valve, and Ee: the volt- 
age impressed on the grid of the tuner 
valve. Es is common to the two cir- 
cuits. We have, therefore, the follow- 
ing relations: 


En, — Ee: 4- Es 
Ep, — Fiss + Es 


Eliminating Es, we get 
Evi — Evz = Es: EE Ee: 


By adjusting the values of E», and 
E», we can make the difference be- 
tween Ez; and Ee: whatever we choose. 
Practically, we can connect a milliam- 
meter in the plate circuit of each valve 
and adjust the grid voltages so that we 
get a surge in the plate circuit of the 
tuner valve and no surge in the plate 
circuit of the amplifier. 

Since the grid current of a valve with 
a negative bias is practically zero, the 
tuner valve takes no energy from the 
receiving circuit. The only effect of 
the tuner valve on the receiving cir- 
cuit is that of grid voltage. The grid 
voltage of the amplifier is not that of 
its own grid battery, but depends on 
the voltages of the two batteries, as 
we have shown. This does not mat- 
ter, however, since by adjusting the two 
batteries we can make the grid voltage 
of the amplifier whatever we choose. 
We can, therefore, secure our plate cur- 
rent surge without introducing distor- 
tion in the output of the receiver. We 
have the distortion in the output of 
the tuner valve—which is where we 
want it. 

We can now amplify the output of 
the tuner valve with another valve and 
secure a greater plate current surge. 
This last valve we shall call the tuner 


THE TUNER VALVE CIRCUIT 
Figure 3: The ytuner valve is connected 
ink panilled woth Phe last low-frequency 


valve; “this gmangrment prevents distor- 


tion in the amplifier output. - 


THE HOOK-UP FOR THE TUNER 
VALVE AND TUNER AMPLIFIER 


Ficure 4: At the left is the tuner valve, 
connected in the receiver circuit as shown 
in Figure 3. At the right is the tuner 
amplifier; its output is connected to the 
relay, which controls the motor. 


amplifier. There are various methods 
of connecting the tuner valve and the 
tuner amplifier. In the receiver shown 
in Figure 2 a form of inductance 
coupling is used. This is shown in 
Figure 4. Using a CX-340 valve as 
a tuner amplifier, we get a plate cur- 
rent surge of from 1 to 3 milliamperes. 


By the method described advantage 


may be taken of both voltage oscilla- 
tions and plate current syrges. The 
voltage oscillations across the trans- 
former secondary act on the grid of the 
tuner valve and the plate current surges 
occur in the tuner circuit, where they 
do not affect the quality of the r receiver 
output. 

In the relay we used 60,000 turns of 
No. 42 enameled wire, approximately 
15, 000 ohms, with a core and housing 
of Norway iron. The armature oper- 
ates on a surge of about 0.8 milliam- 
pere. A surge of this value, or greater, 
breaks the motor circuit. Since the 
motor current is approximately 40 mil- 
liamperes, there is very little arcing at 
the contacts. The small amount of 
arcing that would occur can be prac- 
tically eliminated by the use of a con- 
denser. A simple form of detent holds 
the relay armature in position to keep 
the motor circuit open. 

The reset device is simply an electro- 
magnet mounted directly above the re- 
lay and connected to the “A” battery 
of the tuner valve and a push button. 
The push button may be at the end of 
a cord as long as desired. When this 
button is pressed, the magnet lifts the 
detent, the relay armature closes the 
motor circuit, and the motor begins to 
turn the condenser plates at one revo- 
lution per minute. When the tuning 
unit again comes to resonance with sig- 
nals, the relay breaks the motor circuit. 
The action is practically instantaneous, 
since the motor is dead beat. If an- 
other station is desired, the button is 
pressed again and the receiver is tuned 
to resonance with the next station on 
the scale that is broadcasting. We have 
a design for an indicator which can be 
attached to the set, if desired, and which 
will indicate at a distance the frequency 
to which the circuit is tuned. 

It can be seen that the automatic 
tuning control described here does not 
require the building of a new receiver, 
but may be added to any receiver with 
a few easily obtainable parts. 


Leading jobbers every- 
where can provide you 
with Formica products. 


Handsome Panels 
For These Kit Sets 


Formica has prepared handsomely decorated 
panels for the leading kits of the -year, so that 
home builders can make sets of better appear- 
ance. Many of these panels are fully drilled ane 
ready for assembly. 


Among the panels offered ate 8 


front and sub; world's Record Super Ten, front 
and sub; Camfield Ni ine, front and sub; Fyr- 
man, front and sub; Madison-Moore Interna- 


tional One Spot for A. C. operation. , and many 
others. 


U 


Plain Formica panels of any size are also avail- 


able. 


THE FORMICA INSULATION COMPANY, 


4641 Spring Grove Avenue, Cincinnati, Ohio. 


HOW TO BUILD 
A SIMPLIFIED A. C. RECEIVER 


Here is a booklet for the man who wants to build a simplified receiver 
that will operate directly from the A. C. lighting circuit, using A. C. heater- 


type tubes. 


The receiver is not only exceptionally easy to build, but it is inexpensive 


and contains standard parts that may be purchased at any retail store. 


The booklet contains complete drawings, specifications and detailed ; 


C. RECEIVER, 
and’it has been prepared by Laurence M. Cockaday, technical editor of 


descriptions of every step in the construction of the set. 
The book is called HOW TO BUILD A FIVE TUBE A. C 


POPULAR RADIO. 
The price of the booklet is 25¢ post paid. 
Send all remittances to the 


Service Department of POPULAR’) RADIO 
119 West 57th Street, New York, N.Y. 
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Formica has a com- 
plete insulating serv. 
ice for manufacturers. 
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BRawlTE 


HOOK-UP WIRE 


Simply push back the insulation on 
Braidite, make your connection, solder it, 
and the insulation slides right back into 
place, 3 no exposed sections of bare 
wire. Braidite holds its shape perma- 
nently after bending, and you cannot 
scorch or burn it with a soldering iron. 
Braidite is the easiest and fastest working 
hook-up wire made, yet it costs less than 
ordinary hook-up wires. Use Braidite in 
the next circuit you build. Send 35c for 


A Novel Means for Sound 
Reproduction 


Epwarp B. Crart, of Hackensack, 
N. J., has patented a novel means for 
reproducing sound. Briefly described, 
and illustrated in Figure 1, the inven- 
tion comprises the translation of the 
sound undulations in a record into varia- 
tions in light, the translation of the 
light variations into electrical variations, 
and the reproduction of sound from the 
electrical variations after they have 
been amplified to any desired extent 
and distributed to any desired point 
or points. 

The light variations may be produced 
by deflecting a beam of light by a mip- 
ror actuated by the usual reproducer 
needle when the needle passes over the 
sound record, or vice versa. As the mir- 
ror and its actuating mechanism may be 
made to have extremely small mass, the 
light variations may represent, to a 
high degree of accuracy, the recorded 
undulations. l 

The light variations produce with 


At All Radio Stores 


CORNISH WIRE CO. 


30 Church St., New York 


Ae tite : 


For every radio purpose 
there ts a Corwtco wire 
that will give b and 
dealer. 


. 
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MODERN 


“B” COMPACT 


2 


will give 100 more 
Radio Satisfaction 


It's the B“ current that carries the 
radio signal from tube to tube—and to 
the loudspeaker. Enjoy the finest re- 
production by using the quiet, depend- 
able, large capacity Modern “B” Com- 
pact. It WILL work on YOUR set. 
Price $26.50—not including Raytheon 
Tube. 


Modern Elec. Mfg. Co., 
Toledo, Ohio 


I enclose 2c stamp for book- 
let on How to properly 
operate my set with a ‘B’ 
power unit.“ PRI 


INVENTORS 


CONDUCTED BY WILLIAM G. H. Fincu 


nd 


Tm department will keep you in touch with the latest inventions of interest on which 
patent rights have been granted, and which are significant contributions to radio art. 


high accuracy equivalent electrical va- 
riations, and these, in turn, may readily 
be amplified with negligible distortion 
to the desired volume and distributed 
as desired. At the point or points where 
the sound is to be produced, the usual 
loudspeaking telephone apparatus may 
be employed. 
Claim 1 reads: 


In a sound reproducer, a record having 
a record groove containing undulations 
representing sound, an oscillation member 
mounted so as to be free to oscillate about 
an axis, means to produce relative move- 
ment between said record and said mem- 
ber to bring successive portions of the 
sound record into operative relation with 
said member, and to cause oscillations of 
said member in accordance with the 
recorded sound undulations, a light-sen- 
sitive, electro-responsive element, means to 
throw a beam of light from said oscilla- 
tion member to said element, and to vary 
the illumination of said element by said 
beam in accordance with the actuation of 
the member by the sound undulations, 
means to make the variations in illumina- 
tion of said element independent of the 
position of said axis with respect to said 
record, and means to produce sound from 
the resultant electric effects. 


. * 


A NOVEL SOUND REPRODUCER 
Ficure 1: Tke sound undulations. in thel record are translated into 
variations in light and then into electrical variations. 
are passed through an amplifier and then into the loudspeaker. 


These latter 
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Do You Want A Free Copy of Roxy’s 
Amazing New Radio Book? 


Radio’s greatest impresario, collaborating with Raymond F. Yates, 
Editor of POPULAR RADIO, gives his startling private 
views and predicts revolutionary changes in broadcasting. 
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CONTENTS 


The Radio Receiver of the 


Future 
Radio Vision 
Itadio’s Long Arm 
Power Through the Sky 
New Jobs for Radio 
fhe High-Frequency Age 
Radio and the Wire Telephone 
Can we Talk to Mars? 
Broadcasting: Art or Epidemic? 
Programs and the Impresario 


The Broadcast Drama: A New 
Art 


The Human Side of Broadcast- 
ing 
The New Force in Politics 


The International Aspects of 
Broadcasting 


What Radio Can do for Educa- 
tion 

Radio and National Sport 

Radio, The Invisible Crusader 

What Can be Done About Inter- 


ference 


The Wayward Child of Com- 


merce 
The Future of Broadcasting 


Radio and the Future of Amer- 
ica’s Commerce 


Broadcasting, Its New Day 


By 
S. L. ROTHAFEL (ROXY) 
and 
RAYMOND F. YATES 


Hundreds of thousands of fans who listen to Roxy’s weekly concerts have 
often wondered what he really thought of the big problems of broadcasting 
and the radio art in general. Now, for the first time, Roxy gives his answer 
to the big radio questions of the day in the most fascinating, edifying and 
readable book that has ever been published. In his extremely likable way, 
Roxy gives his impressions of broadcasting. He not only criticizes, but he 
suggests startling improvements and needed reforms in the presentation of 
programs. Roxy tells you what he thinks of radio as it effects the impresario, 
politics, religion, education and commerce. And he answers, once and for 
all time, that great question: Where is broadcasting going, and how will it 
get there?” You will be surprised and amazed by Roxy’s original thoughts 
on what is today the world’s greatest form of entertainment. 

The latter portion of the book is given over to a startling prediction of the 
technical future of the radio art; telling in a simple, readable way of the 
improvements in short-wave transmission, television, telephotography, receiv- 


_ ing sets, tel-mechanics, and the transmission of power through the ether of 


space. The book is really a liberal education in radio, and treats not only its 
human side, but its technical side as well. 


HOW TO OBTAIN YOUR COPY FREE 


Thousands of people have been willing to pay $2.00 for this book. Now, for the 
first time, it is available to the readers of PopuLar Rapio who enter their subscription 
for a period of one year at $3.00 per annum. The book contains 316 pages and is 
liberally illustrated with heretofore unpublished photographs and simplified diagrams 
depicting the marvelous technical advancement that has taken place during the past 


five years. No intelligent person will want to remain ignorant of the great questions 
that BROADCASTING, ITS NEW DAY, answers. 


ACT eee e ° °° E 3 


119 West 57th Street 
New York, N. Y. 


Dear Sirs: 
I am enclosing $3.00 for a year’s subscription to POPULAR 
RADIO, and it is understood that you will immediately send me, 
of charge, one copy of BROADCASTING, ITS NEW DAY, 
L. Rothafel and Raymond F. Yates. 


Through a special arrange- 
ment with the publishers, 
Porulax Rapro is able to 
offer only 2000 copies of this 
publication. Consequently. this 
offer can be held open only 
for a period of thirty days. 
Your copy is packed and 
ready for addressing. Act 
today to make sure that you 
do not miss this opportunity. — — i. —— ˙ Ä 


g3 
* 


POPULAR RADIO, Inc. 


119 West 57th St. 


New York, N. Y. 
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FOR CHRISTMAS 
The gift of gifts for the set owner. 


Makes radio more convenient because it handles the switching of the 
trickle charger and “B” eliminator, automatically. Controls charger or 
eliminator separately or both in combination. 

When the set is turned on, the trickle charger is cut out, and the “B” 
eliminator is switched in. When the set is turned off, the trickle charger 
is cut in, and the “B” eliminator is switched off. 

zetter reception and greater satisfaction are assured. The “A” battery 
is charging when the set is not in use. It is always ready with plenty of 
kick when the set is turned on. The “B” eliminator is on only when the 


set is in use; 
waste of power. 


eee 


No. 444— Series Type 
YAXLEY MFG. CO. 


the tubes last longer, and give better service, and there is no 


. $5.00 


Dept. P, 9 So. Clinton St., Chicago 
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MAGNAPHON 


ELECTRICAL RECORD REPRODUCER 


| 
Price $12.50 


Will make the old type phonograph 
or any of the small portables perform 
like the new Electrical Reproducing 
Machines costing from $350 to $1,000. 


The richness and tone range of the 
reproduction obtained by means of 
the MAGNAPHON will prove really 
amazing. 


The deep bass notes, the drum 
beats, the very high notes, will all 
issue forth with a life-like mellow- 


ness and brilliance. 


TWO PATENTED FEATURES 
A peep-hole in the back of the in- 
strument, making the position of 
the armature visible. 

2. Adjustment screws with which the 
armature can be recentered if 
necessary. 


EASILY 5 
No e S No rem al of old s« und 
box Or hir my ik ‘t gle Is neces- 
sary. fos st place the "MAGNA PHON along 
Side the tone arm aay insert the plug 
into the detector socke 


FROM YOUR DEALER OR US 

If your dealer cannot supply you and 
will not get it for you, we will ship you 
direct 


On receipt ol money order tor $12.50. 


Tectron Radio Corporation 
1270 Broadway New York 
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Aerovox Condensers are 
exclusively specified for the 


Magnaformer 
9.8 Circuit 


Selectivity and Stability 


The “bypass” condenser plays an im- 
portant role in every tuned radio fre- 
quency amplifier — because it governs 
the selectivity and stability. — An indi- 
vidual “ bypass” condenser should be 
employed for each radio frequency 
amplifying tube. 

AEROVOX “bypass” condensers, sealed 
in Bakelite, are particularly effective in 


radio frequency amplifiers because of 


their construction. 


They are non-inductive — impervious 
to moisture and are available in all 


capacities up to 1 mfd. and rated wt 


200 volts D. C 


"Built Better™ 
70 Washington St., Brooklyn, N. Y. 


8 
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A Simple and Efficient 
Wavemeter 


Paul. T. Piatt, of Norfolk Downs, 
Mass., describes several improvements 
in wavemeters, which are intended to 
be used to help an operator to tune his 


broadcast receiver to any predeter- 


mined wavelength, in patent No. 
1,582,780. 

The wavemeter that he describes is 
relatively simple in construction, but is 
highly efficient in operation, thus mak- 
ing it possible to tune a non-oscillating 
receiving set with very great accuracy 
to any desired wavelength within the 
range of the wavemeter. 

The main object of the invention is to 

provide a, radio wavemeter, employing 
a single three-electrode vacuum tube, 
which is entirely silent itself, in oper- 
ation, but which oscillates at audio 
frequencies, and causes to be radiated a 
radio-frequency wave. This wave is 
modulated by an audio-frequency wave 
that may be picked up on a non-oscil- 
lating receiver, and that produces a tone 
that is pure in character and that is 
very easy to tune in sharply. 

Figure 2 shows a device that em- 
bodies the invention. It comprises an 
oscillating three-electrode vacuum tube 
and means to tune the associated circuit 
to any desired wavelength within the 
range of the instrument. The associated 
circuit is of such a design that a radio- 
frequency wave is produced and radi- 
ated. 

Audio-frequency oscillations are pro- 
duced by reason of the fact that the cir- 
cuit action causes the grid of the vacuum 
tube to choke periodically. This block- 
ing action causes periodic interruptions 
in the radio-frequency oscillations, which 
are inaudible in themselves, and divides 
them into groups of oscillations that 
occur at much lower and audible fre- 
quencies. This causes to be radiated a 
radio-frequency signal of low power, 
modulated by an audio frequency, 
which may be picked up on a non- 
oscillating receiving set. 

Figure 2 is a wiring diagram that illus- 
trates the principle of the invention. 

Figure 3 shows a part of a calibration 
sheet. 

In the diagram, 1, 2 and 3 indicate the 
filament, grid and plate, respectively, 
of a three-electrode vacuum tube. The 
filament is connected to the low voltage 

r “A” battery, 4, through a filament 
circuit, 5, the latter having the usual 
rheostat, 7. 

The high-voltage or “B” battery is 
indicated at 8. This is connected to the 
plate through the plate circuit, 9, as 
usual. The grid circuit is shown at 10. 

The theory of operation is as follows. 
A large, double, plate winding, specially 
interconnected, is close-coupled in fixed 
relation to the tuned grid inductance. 
With the filament circuit closed and a 
moderately) high B“ battery potential 
applied to the plate, there is a tendency 
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We Could Charge More— 
But a Better Transformer 
Can’t Be Made 


That’s a cold statement about the S-M 220 audio 
transformer, but it takes steel and copper to make 
the best transformer. The size and weight of the 
S-M core—the countless turns of wire—these are 
the things that produce real transformer quality. 
And where will you find a heavier or higher grade 
silicon steel core—where will you find more cop- 
per than in the S-M 220? The 220 has from 
25 to 50 per cent more steel and copper in its 
construction than any other transformer on the 
market. We could charge 
from 25 to 50 per cent more 
for them than we do, but at 
no price can you get a 
better transformer. Do you 
wonder why it’s sold on an 
unconditional guarantee to 
give you better tone quality 
chan any other audio ampli- 
Wm fying unit available? The 
220 audio is $8.00, and the 
221 output is $7.50. Of 
unapproachable quality, they 
are priced low, but not 


merely made to sell at a low price. 


We can't make the 2208s cheaper, but if you 
desire a transformer somewhat lower in price, 
taking up a little less room, and with a little less 
core and wire, the new 240 audio and 241 out- 
put transformers are larger than practically all 
other transformers, and are far superior to items 
at twice their price. They have the same general 
characteristics as the famous 220’s and 2218, but 
provide slightly less accentuation of frequencies 
below 80 cycles. They have the same 5000 cycle 
cut-off for which 220’s are famous, eliminating 
many of the objectionable whistles and heterodyne 
squeals. The 240 audio sells for $6.00 and the 241 
output is $5.00. Hard to beat at any price, it is 
impossible to equal them at their prices. 


S-M audios have outsold all other transformers. 
They are specified for more prominent circuits than 
all others. The reason is obvious. 


| 
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‘They are better. 
That’s all. 


The Finest 
Long Wave Amplifier 
Made 


Ever 


ITH a greater 

degree of selec- 
tivity, with a greater 
amplification factor— 
the 440 Jewelers Time 
Signal Amplifier offers 
possibilities never before 
realized in long wave 
amplifier construction. 
It is more accurate 
with a finer degree of 
calibration — than any 
long wave amplifier that 
may be built from standard parts today. It's so good that it simply can't 
be beaten—with any combination of individual parts or anything else. It 
is housed in a copper and brass catacomb which completely and individually 
shields the three radio frequency and detector stages. The 440 Time Signal 
Amplifier is tremendously popular already, for thousands have heen sold 
this season, simply because it’s the best long wave amplifier ever developed. 
It is tuned exactly to 112 K. C., the 2677 meter wavelength of the Naval 
Observatory station at Arlington (NAA). Price $35.00. 


THE LC-28 UNIPAC 


The LC-28 Unipac is Mr. Cockaday’s own selection—the ideal low fre- 
quency amplifier and power supply for the LC-28 receiver; and the two 
together provide a perfectly coordinated tone and power combination. 


The LC-28 Unipac is a two-stage light socket operated power amplifier 
using one CX-326 A. C. tube in the first stage, and a CX-310 super power 
amplifier in the second stage. A combination of the new, specially de- 
veloped, S-M audio and 241 output transformers gives perfect tone and 
uniform amplification to all frequencies from below 100 to above 5000 
cycles where used for phonograph or radio amplification. The CX-310 
tube, with a full 425 volts on its plate, results in beautiful rounded tone 
with ample volume, while the power supply, furnishing all ABC power 
to the Unipac amplifier, also supplies B potential to any receiver at 45 
and 90 volts, with automatic glow tube voltage regulation. 


Like all other S-M Unipacs (push-pull 171 or 210 types) the LC-28 is 
housed in a beautiful brown crystal-finished steel case which protects afl 
rts and safely encloses all tubes and high voltages—for over 475 volts 
is delivered by the full wave rectifier using two CX-3]6B or CX-381 tubes. 


Though especially designed for Mr. Cockaday’s new set, the LC-28 
Unipac will operate as an entire two-stage power audio amplifier and B 
power supply with any receiver at all. Used to replace the entire audio 
system of older receivers, it will also eliminate all B batteries and provide 
a quality of reproduction which is a positive revelation in tonal beauty. 

The LC-28 Unipac may be procured from any good dealer as a kit ready 
to bial priced at $81.25, or individual parts may be procured if de- 
sired. 

There are many other Unipac models—they may be built in many dif- 
ferent ways for any sort of power and audio combinations and as phon- 
ograph amplifiers. Ask us to send you the complete Unipac literature. 


SILVER-MARSHALL, INC. 
844A West Jackson Blvd., Chicago, U.S.A. 


Sliver-Marshall, Ine. 
844A West Jackson Bivd., Chicago. 
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Please send me all data on the Unipacs, Improved 
Shielded Six, new transformers, ABC power units, etc. 
Enclosed is 10c to cover postage. 
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NO RADIO UNIT 
IS ANY BETTER 
THAN ITS COIL 
The f 


performance of 
nators, Audio Transformers, 
Speakers, and all other Radio Units is 
in exact ratio to the efhciency of their 
windings. It's the Coil that does the 
work! 
Nearly all 5775 0 in radii 
pa ts use idlo Coils because 


E w their laa rity. 


Dudlo UD 55 
FORT WAYNE, INDIANA 


and radio 
they 


HARRY ALTER'S MEW 


LOWER | 


WILL AMAZE YOU 4 


Again Harry Alter challenges 
all competition by smashing 
prices that were already 
the lowest known in radio. 
Staggering values in sets and 
parts of standard quality. Get 
my new December catalog. 


Write for it NOW. We sell 


to retailers only. 


Ghe Larry Nlter Co. 


1751Michigan Avenue CHICAGO 


MAIL THIS COUPON 


The Harry Alter Co., 
1751 Michigan Ave., Chicago 


Send at once a copy of your December price guide. 


| to vioient radio-frequency oscillations. 


However, the grid condenser is 
bridged by a very high resistance grid- 
leak, of such high resistance that the 
grid of the vacuum tube chokes periodi- 
cally, thus dividing the high-frequency 
pulsations that are generated, into 
groups which occur at audio frequency. 
This results in the radiation of an audio- 
frequency signal, which is tuned to the 
desired wavelength by the variable con- 
denser shunting the grid inductance. 

The frequency of the audio wave may 
be varied, within moderate limits, by 
the adjustment of the filament rheo- 
stat. Audio-frequency variations, of 
this sort, have no effect on the wave- 
length calibrations. 

On a given rheostat setting, there will 
be very little variation in audio fre- 
quency at the opposite ends of the wave- 
length scale of the wavemeter. This 
is due to the constants and the arrange- 
ment of the grid and plate circuits, 
which are such that audio pulsations 
are freely produced throughout the 
wavelength range of the instrument. 

The frequency of the received audible 
note corresponds to the frequency of 
the grid blocking action in the wave- 
meter. This action changes an inaud- 
ible oscillation of, say, 1,000,000 cycles, 
to an audible one of approximately 100 
cycles, or higher as desired. 

In Figure 2, the large, double, plate 
winding is shown at 11 and the tuned 
grid inductance with which this plate 
winding is close coupled is indicated at 
12. 

The variable condenser by which the 
tuning is effected is indicated at 13. 
This condenser is operated by any usual 
control. 

The usual grid condenser in the grid 


All apparatus advertised in this magazine has been tested and approved by Popurar Rapio LABORATORY 


circuit is shown at 21 and 14 is the high 
resistance grid-leak which bridges this 
condenser. 

One use for which this wavemeter is 
intended to be used is to assist a person 
to tune his receiving set exactly to any 
predetermined wavelength. 

In order to use the wavemeter it is 
necessary to have it calibrated and to 
employ a calibration curve. The cali- 
bration of the instrument consists in 
determining the wavelength values cor- 
responding to the various settings of 
the variable condenser. This infor- 
mation must be obtained from a stand- 
ard source before the wavemeter can 
be used. 

Figure 3 illustrates a partial list of 
hypothetical calibration adjustments. 
The figures under the columns labeled 
“Dial” indicate the reading by dial 
divisions for the variable condenser; 
the figures in the column labeled 
Meters“ indicate the corresponding 
wavelength. 

According to this calibration, if the 
variable condenser is set at 37 the 
vacuum tube produces radio-frequency 
oscillations tuned to a 300-meter wave- 
length; if the variable condenser is set 
at 38, the wavelength of the emitted 
signal will be 306 meters. A setting of 
the variable condenser at 39 will cause 
an audio radiation tuned to 312 meters. 

Assuming that the operator desires to 
set his receiving set for the reception of 
a broadcast on a 306-meter wavelength, 
he should adjust the variable condenser 
of the wavemeter to indicate 38.“ When 
the filament circuit is closed through 
the rheostat the vacuum tube of the 
wavemeter will cause radio oscillations 
to be radiated tuned to 306-meter wave- 
length. 
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THE CIRCUIT DIAGRAM OF THE WAVEMETER 
FicurE 2: This simple and efficient qwavemeler may be used to tune 
a receiving set to a predetermined wavelength or to find the wave- 

length of any received signal. 
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METERS 


DIAL 


A CALIBRATION SHEET 


Figure 3: The wavemeter must be care- 
fully calibrated before it is ready for use. 


The grid-choking action of the tube 
produces a radio-frequency wave tuned 
to 306 meters which is modulated by 
audio frequency and may be readily 
picked up by the non-oscillating receiver. 

The wavemeter should be placed from 
1 to 10 feet away, according to the sen- 
sitivity of the receiver. 

After the wavemeter has been ad- 
justed for any particular wavelength 
and set in operation, the operator should 
tune his receiving set to the wavemeter. 
This is done by adjusting the controls 
of the receiving set until the wavemeter 
signal comes in clear and strong, and at 
maximum intensity. 

The operator then knows that his set 
is tuned exactly for the reception of 
radio transmission on a wavelength of 
306 meters. The wavemeter is then 
shut off and the receiving set is in con- 
dition to receive any broadcast which 
may be coming in on. the 306-meter 
wavelength. 

The wavemeter may also be used to 
ascertain the wavelength of any broad- 
cast which has been picked up by the 
receiving set. 

In this case, the wavemeter should be 
put in operation and its variable con- 
denser rotated until the audio-frequency 
wave generated by the wavemeter is 


m Testing | Hammarlund 
Midline Condensers e > 
1 4. C. to in- es 
sure against defective in- 
sulation and short cir- 
custs. 


Hammarlund Precision 
Means Your Protection 


To word “Precision” as applied to Hammarlund Condensers, 
Coils, Chokes and Shields means precisely what it says. 

It means soundness of design, accuracy of manufacture, fineness 
of finish and scientific testing. Precision has given Hammarlund 
Products undisputed leadership in their respective fields. 

From the very first, Hammarlund has stood for high quality and 
Hammarlund has never deviated from that principle. 


But you pay no premium for Hammarlund reputation. 


Hammar- 


lund Products are standard-priced. You can pay far more and 
get far less than Hammarlund Products give you. 


Write for the Hammarlund descriptive folder 
before planning your new receiver 


HAMMARLUND MANUFACTURING COMPANY 
424-438 W. 33rd Street, New York 
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This method will give accuracy to 
within a meter or two. If greater 
accuracy is desired, the filament rheo- 
stat of the wavemeter may be adjusted 
so that straight radio-frequency oscil- 
lations are produced, after which a zero 


band of at least 188 to 555 meters. 
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Knickerbocker 4 


THE WONDER SET 
2-Dial Karas Equamatic 
5 Tube Receiver 


HESE two famous receiv- 

ers, as well as scores of 
other well-known sets, owe no 
small part of their marvelous 
performance to the use of Karas 
Parts. Karas Condensers, Trans- 
formers, Filters, Coils and Dials 
are the perfected products of a 
factory which has been building 
‘precision electrical apparatus 
for more than a third of a cen- 
tury. Write today for com- 
plete catalog of all Karas Parts, 
and details of the Knickerbocker 
4 and the 2-Dial Karas Equa- 


matic. 


KARAS ELECTRIC CO. 
4029-L North Rockwell Street 
CHICAGO 


Manufacturers of 
Precision Electrical Apparatus for More Than 
a Third of a Century 


Corbett Cabinets 


That Add to the Coziness of Any Home 


Model C” Walnut Only 


The ultimate in elaborate and attractive radio 
furniture is offered in our model C.“ It is an 
adaptation of the old Italian Chests, being de- 
signed and decorated in the spirit of the Renais- 
sance period. 


The back is grooved into place, and no nails or 
screws are used on any expos surface. The 
front is grooved for 3/16” panel, the top rail 
being removable. Fancy folding top stay and 
piano hinge are applied. 


PRICE LIST 
MODEL “C” CABINETS 

Walnut Only 
Panel 10 in 12 in. Mounting 
Size deep deep Weight Boards 
7x18 15.50 17.00 26 90 
7x21 17.00 18.50 28 1.00 
7x24 19.00 20.50 31 1.10 
7x26 20.50 22.00 34 1.20 
7x28 ve 23.00 37 1.30 
7x30 24.00 40 1.40 


Mahogany $18.00 Walnut $18.00 


In stock ready for shipment 
Write for illustrated folder 


Corbett Cabinet Manufacturing Company 


ST. MARYS, PENN, 
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AN IMPROVED TYPE OF LOUDSPEAKER 
CONSTRUCTION 


Ficunz 4: Instead of a rigid connection between the diaphragm, 18, 
and the loudspeaker armature, 19, the inventor uses the lever system 


The purpose of this arrange- 


ment is to prevent unnecessary wear on the system. 


New Developments in Loud- 
speaker Construction 


SEVERAL improvements in the con- 
struction of loudspeakers that are used 
with radio receivers are given in patent 
No. 1,571,452 which was recently issued 
to John J. Low. These improvements 
are illustrated in Figures 4 and 5. 

In radio loudspeakers there are gen- 
erally two factors that hurt their com- 
mercial success. 

The first of these is the fact that 
countercurrents are set up in the sole- 
noid because of the magnetic lines of 
force that emanate from the permanent 
magnet and that traverse the solenoid 
winding. These countercurrents affect 
the armature to the extent that they 
produce that familiar and objectionable 
roaring sound at the diaphragm which 
so injures the clarity of the sound that 
is produced. 

The second factor is the rigid con- 
nection between the diaphragm and 
armature which generally causes an 
early disintegration of the mica dia- 
phragm, and which also prevents the 
control of the volume of sound that is 


produced. 
The purpose of this invention is to 
provide a loudspeaker construction 


that will eliminate these undesirable 
features. 


A TOP VIEW OF THE LOW 
LOUDSPEAKER 
Ficurr 5: The pole faces of the permanent 
magnet, 23, are shaped in such a manner 
that the lines of force between them do not 
cut the winding of the clectro-magnet. 


A Novel Crystal Detector 

T. E. ARUNDEL, of Omaha, Nebraska, 
was recently granted patent No. 1,569,- 
446 for a new type of crystal detector. 

This invention aims to provide a de- 
tector that is of a permanent nature, 
but in which the crystal may be re- 
placed. 

At the same time it is hoped to ob- 
tain by means of this detector a clear- 
ness and intensity of reception which 
will be even greater than is given by the 
most efficient crystal receivers at pres- 
ent. 

Another feature of this invention 1s 
a provision for a variable or adjustable 
contact surface that comprises an infini- 
tesimal number of contact or detector 
points that are so relatively positioned 
that only a slight adjustment between 
the surfaces is necessary to renew or 
change the relation between the con- 
tacts. In this way a few loud or clear 
points of contact are insured at all 
adjustments. 

A further object of the invention is to 
provide a detector that has comple- 
mental surfaces which are adapted to 
be brought into proper contacting posi- 
tions. These surfaces may have abra- 
sions or roughened surfaces arranged 
promiscuously upon them so that vari- 
able and unpredetermined contacts may 
be made during the relative movements 
of the surfaces. This will always insure 
new combinations of contacts. 

In addition, a provision is made for a 
means of renewing or increasing these 
contact surfaces so that, when they 
wear or grind down, they may be re- 
newed. This is accomplished by a rela- 
tive adjustment of the surfaces that are 
incident to the abrading action. 

This invention also provides a sub- 
stance of an abrasive or granular nature 
that is pocketed between the relatively 
movable surfaces of the detector. This 
is adapted to cut and abrade the sur- 
faces irregularly so as to cause the irregu- 
lar projections or depressions that are 
essential to the formation of the con- 
tact points in the detector 
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22 A. 
A THREE-CIRCUIT TUNING COIL 


Ficure 6: The secondary is divided by the “tickler” shaft into sections 
J and 4; sections 10 and 11 of the primary are wound over the former. 


— J 


An Improved Type of 
Inductance Coil 


IMPROVEMENTS in inductance coils are 
the basis for patent No. 1,567,600 which 
was recently granted to Patrick J. Kelly, 
of Philadelphia, and which is illustrated 
in Figures 6 and 7. 

An interesting feature of the inven- 
tion is a provision for an inductance that 
has a plurality of coils that are arranged 
for cooperation. They are constructed 
in predetermined proportions that are 
adapted to be interposed in the antenna, 
plate, grid and filament circuits of a tube 
receiver. 

The coils cooperate to transform and 
amplify the signals that are received in 
the antenna circuit, thus increasing the 
distance reception range of the set and 
increasing the amplification of the sig- 
nals in the circuit. 

Another object of the invention is to 
provide an inductance coil that com- 
prises a stationary tube upon which 
is wound a secondary winding. The 
winding is arranged in spaced sections 
of equal inductive value on the tube. 
Superposed on the secondary is a pri- 
mary that is formed of spaced coil sec- 
tions of predetermined inductance value 
equal in each section, and that has a pre- 
determined relation with the sections of 
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the secondary (as shown in Figure 6). 

The primary is arranged in a special 
relation to the secondary coil section as 
it is connected in the antenna circuit 
and the secondary is connected in the 
filament and grid circuits of the radio 
receiver while a movable coil member is 
rotatably mounted within the tube, on 
an axis extending between the sections 
of the secondary coil. 

This movable coil is also formed in 
spaced sections of equal inductive value 
and it is adapted for connection in the 
plate circuit of the receiving set, in 
order to produce a cooperation with the 
stationary primary and secondary coils 
so that signals received in the primary 
circuit will be transformed and amplified 
in the secondary coil and in the mov- 
able coil. In this way a maximum range 
of reception in the set and amplification 
in the receiving circuit may be obtained. 


Claim 1 reads: 


An inductance coil for radio receiving 
apparatus comprising a secondary station- 
ary inductance, formed in a pair of sepa- 
rated sections mounted in axial alignment, 
a primary winding formed in a pair of sec- 
tions superposed on the sections of the 
secondary winding in concentric relation, 
and a movable inductance coil of smaller 
size than the first mentioned coil rotatable 
on an axis extending between sections o 
the coil. | 
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A CROSS SECTION OF THE TUNING COIL 


Ficure 7: The position of the rotatable “tickler” or plate coil is shown 
here. Its winding is also divided into two equal sections, 27 and 28. 
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Perfect Radio Parts 
for Discriminating 
Set Builders 


is a fixed resistor that is molded and 
heat-treated under high pressure. It 
does not rely on glass or hermetic 
sealing for protection against mois- 
ture. Is not affected by temperature, 
moisture, or age. The ideal fixed 
resistor for B-eliminator hookups. 


The BRADLEYOHM-E 


is standard 
equipment 
for accu- 
rate plate 
voltage 
control on 
many lead- 
ing Belim- 
in ators. 
Scientifi- 
cally-treated discs in the Bradley- 
ohm E provide noiseless, stepless 
plate voltage control. 


The BRADLEYLEAK 


A vari- 
able grid 
leak that 
provides 
perfect 
grid leak 
adjust- 
ment, 
thereby 


— 


provid- 


inge the 


best possible results with any tube. 


The BRADLEYSTAT 


The ideal 
filament 
control. 
Gives noise- 
less, stepless 
control for 
all tubes. 
Can be easi- 
ly installed 

in place of wire wound rheostats. 
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276 Grosafield Ave. Milwaukee, Wis, 
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Micrometric 
Control 
for 
Tour Set 


The Volume Control Clarostat 


now makes its bow 
It's a little fellow, compact, 


good 
looking, inexpensive, handy—just the 


thing for applying adjustable yet 
‘positive resistance in various parts of 

the set. And it’s a genuine Clarostat 
through and through. 


Control 


loud speaker volume; match 

ormers for best tone 
quality; tune loud speaker to 
your taste; get maximum sensi- 
tivity out of r. f. and detector tubes: 
onto. regeneration micrometrically, 

ly on short waves—all with 

Volume Control Clarostat. And there 
are many other ways now becomin ng 
popular for improving your set wit 
micrometric resistance control. 


The Volume Control Clarostat has 
resistance range of practically zero to 
500,000 ohms in several turns of knob. 
Ample curren ing capacity for 
all receiver applications. Holds its 
resistance adjustment. Silent in 
operation. Screw terminals. One hole 
mounting. And only $1.50. 


VOLUME CONTROL 


film 


VOLUME CONTRO Ti 
|| CLAROSTAY 


Of course you must continue to use the 
larger Standard Clarostat for B- 
eliminator ey tena and the 
giant Power Clarostat for A-B-C 
power units, line voltage con- 
trol, and power amplifiers, 
as heretofore. 


There's a Clarostat for every purpose. 
Make sure, however, you get a genuine 
Clarostat —look for distinctive green box and 
name CLAROSTAT stamped on nickel 
shell. Don't be fooled. 


Ask your dealer for literature on Cla- 


rostats and how toi aprove your radio 
set. Or write us direct 


American Mechanical 


A Reliable Short-Wave 
Transmitter 


Parent No. 1,585,244, issued to 


.. William -H. Hoffman, of Madison, Wis., 


describes an invention which has to do 
with the generation of high-frequency 
oscillations: for’ radio transmission. It 
is directed more particularly to an im- 
proved vdcuum-tube oscillator which is 
especially well adapted for use in gen- 
erating extremely high frequencies, or, 
what amounts to the same thing, for use 
as a short-wave transmitter oscillator. 
Probably the greatest problem which 


has had to be contended with in the 


efforts which have been made to develop 
short-wave transmission, is that of 
maintaining a sufficiently high degree of 
stability. When such extremely high fre- 
quencies are generated, slight disturb- 
ances, which would not have any notice- 
able effect at lower frequencies, are often 
serious enough to vary the frequency to 
such an extent as to make reception very 
difficult, if not impossible. 

Tireless efforts have been made by 
those interested in the development of 
short-wave transmission toward over- 
coming this lack of stability. but it does 
not appear that a great deal or progress 
has so far been made in that direction. 

The present invention is the result of 
careful analysis of the probable causcs 
of instability carried on concurrently 
with cut and try experiments. The 
experiments were started at about 600 
meters and the wavelengths gradually 
reduced until 3 meters was reached. 
Observations were made at each step 
and any tendency toward instability 
noted and efforts made to analyze the 
causes of such instability. The ulti- 
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mate outcome was that when the wave- 
length of 3 meters was reached a cir- 
cuit had been developed which was just 
as reliable and stable at that wavelength 


as at the longer waves. 


In the high-frequency generator thus 
developed there is a high-frequency 
oscillatory circuit consisting. of induc- 
tances and capacities, to different points 
of which the respective electrodes of the 
vacuum tubes are connected. The high- 
frequency oscillatory circuit contains 
capacity and inductance elements which 
are so proportioned. with respect to each 
other, that it constitutes an arrangement 
equivalent to a high-frequency bridge. 

Across two equipotential points of 
this bridge there is connected a high- 
resistance element, forming a leakage 
path for the grid; the direct current 
supply for the plate circuit is also con- 
nected across the same or equivalent 
points. By virtue of this arrangement 
the direct current source and leads are 
kept out of the high-frequency circuit 
and it appears that the extraordinary 
stability of the generator is largely due 
to this fact. 

Tuning is preferably effected by 
means of à pair of variable condensers, 
the rotatable plates of which are 
mounted on à common shaft so that 
their capacities may be increased and 
decreased simultaneously. These con- 
densers each form one arm of a high- 
frequency bridge. They are usually so 


designed that they have substantially 
equal capacities for each setting, al- 
though this is not essential; it is only 
necessary that they be so proportioned 
that the bridge is at least approximately 
balanced for all settings of the con- 
densers. 
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THE CIRCUIT DIAGRAM OF THE TRANSMITTER 
Fiat 8: This short-wave; transmitter, developed by (Mr. William H 
Hoffman, is said to be able to transmit on a wavelength as low us three 
meters with as much stability and reliability as on the longer wavelengths. 


Laboratories, Inc. 
Specisiists la Variable Resistors 
285 North eth St., Brooklyn, N. V. 
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The circuit diagram, shown in Figure 
8, illustrates the exact arrangement with 
which these unusual results were ob- 
tained but it shouid be realized that 
some little modification is possible with- 
out detriment to the efficiency and 
stability of the system. 

In Figure 8, 1 is a three-electrode 
vacuum tube comprising a cathode or 
filament, 2, a control electrode or grid, 
3, and an anode or plate, 4. A filament 
heating battery, 5, together with a fila- 
ment control resistance, 6, are provided. 
For low-power purposes the tube may 
be of the type commonly used in radio 
receiving apparatus (UV-201-a, for ex- 
ample). 

It has been commonly supposed that, 
in order to generate such high frequen- 
cies, as that corresponding, for example, 
with a five-meter wavelength, it was 
necessary to use a tube in which the 
lead-in wires for the plate, grid and 
filament were widely separated. It has 
been found, however, that with the cir- 
cuit here shown it is not necessary to 
provide a tube of special construction, 
but that, on the contrary, an ordinary 
tube of the type referred to above will 
give equally good results. No doubt 
with increasing frequencies it would be 
desirable, if not necessary, to provide 
a tube in which the lead-in wires are 
more widely separated so as to reduce 
the capacity between them. 

The oscillatory circuit, which is the 
main factor in determining the fre- 
quency at which the generator will oper- 
ate, comprises two inductance coils, 7 
and 8, two variable condensers, 9 and 
10, and a fixed condenser, 11, of large 
capacity. Condensers 9 and 10 are va- 
riable and their movable plates are 
mounted on a common shaft, so that 
their capacities may be varied simul- 
taneously and equally or proportion- 
ately. 

The high-frequency oscillatory: circuit 
forms a bridge, the four arms of which 
contain respectively, inductance 7, in- 
ductance 8, condenser 9 and condenser 
10. The fixed condenser, 11, is also 
included in that arm of the bridge in- 
cluding inductance 8. The arrangement 
is preferably such that the two arms 
of the bridge containing the inductances 
7 and 8, respectively, are of equal 
reactance. | 

If the condenser, 11, is large, the re- 
actance due to it is very small at the 
high frequency dealt with, so that even 
if the two inductances, 7 and 8, are 
equal there is practically no unbalance 
due to condenser 11. This condenser 
may be of the order of .003 microfarads 
for a transmitter designed to operate in 
the neighborhood of 5 meters or less. 

Assuming that the bridge is balanced, 
the points 12 and 13 are of equal or 
substantially equal potential. 

A high resistance, 14, of the order of, 
say, 5,000 ohms is connected across 
cquipotential points. The leads, 15 
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' Aluminum Com y Sensory ath manu- 
facture the L. "38 arpea 
and the “Junior” Aluminum Box S 
specified for Cockaday’s L. C. 28. 


ALUMINUM SHIELDING 


in the newest sets 


1 radio developments demon- 
strate that Aluminum has been 
more widely adopted for shielding by the 
leading manufacturers than ever before. 


This metal is especially effective as a 
shield at radio frequencies and has been 
accepted as standard by many of the 
foremost radio engineers. 


Aluminum has countless applications 
in radio receiving sets. It is rapidly be- 
coming a mark of quality quickly recog- 
nized by the layman. 

“Aluminum for Radio“ — a booklet 
explaining these manifold uses— will be 
mailed to you upon request. 


Aluminum Company of America 
2461 Oliver Building, Pittsburgh, Pa. 
Offices in 18 Principal American Cities 
“ALUMINUM IN EVERY COMMERCIAL FORM” 
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RADIO PROBLEMS SOLVED 


It is possible that your individual problem has been covered in an issue of POPULAR RADIO, and so as 
an aid to you we endeavor to keep a supply of back numbers in stock. The condensed index below gives 2 
few of the subjects that have appeared recently; look this list over and if the information you want is 
covered, we will be pleased to supply back numbers at 350 a copy. 


October, 1926 December, 1926 


—How to Build the New LC-27 Receiver. —Uncle Sam's New Short-Wave Net 
—The Radio Road Hog. —How Circuit Resistance Affects Selectivity. 
BR AAL RADIO Circuits. —POPULAR RADIO Circuits 

t Earn Incomes. —How to Build the Lo Intermediate Power- 
—1 * 8 on New Radio Receivers. Pack. ; 
—Why Signals Fade. Inside Information on New Radio Receivers 
a song ea Bal the LC-Senior P Pack. . 
— or Power -Pac 
— — How to Build the New KH-27 Receiver. 
aaa 8 ᷓ 494 8 — To Start and Stop Your Set Automatically, 
—How to Select Your Radio Parts. — POPULAR RADIO Circuits. 
—How to Patent Your Radio Inventions. —The Quack Doctors of Radio. 
—How to Solder. —How to Build the LC Junior Power-Pack. 

119 West 57th Street 2 New York, N. Y. 
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Type 4A 
Type 4D 


The New Diamond Cut 


PRECISION COILS 


are now the 
s Standard of Comparison“ 


The type 4A coils are probably the most ac- 
curate coils on the market today. Secondaries 
are wound to the extreme accuracy of 2-1Oths 
of | per cent. Price per set of three, $6.50. 
Type 4D more compact, but not as ac- 


curate, $5. Designed for .00035 Condensers. 


Designed expressly for the experimenter who 
desires a tuning unit of as flexible a character 
as is possible to combine in one design. 
he Cer for single hole mounting. Price, type 


Send for our new catalogue. 


Precision Coil Co., Inc. 
209 Centre St., New York, N. Y. 


Exclusive oly II- 
cen d by 
Tech! Lidy ne Cor- 
poration under 

a S en 


ee 


Instantly! 


From a Whisper 
to Full Power 


“TONATROL” 


A True Tone and Volume Control 


Music soft and soothing enough 
to lull the baby to sleep—or 
powerful, heart-thrilling tones— 
these are instantly secured with 
“Tonatrol.” 

Tonatrol' is the most efficient 
instrument yet developed for 
controlling tone and volume. 
Made with genuine bakelite to 
last. Quick and simple to install. 
Tonatrol—Standard Volume 

Control, $1.50 
Tonatrol—Type W. S. (with fila- 
ment switch attached) $2.00 


Write for free installation booklet 
for the correct way to control 
volume 


Dept. 430, 175 Varick St., New York, N. Y. 


and 16, from the direct-current supply, 
17, are connected respectively to the 
points, 12 and 18, the latter of which is 
substantially of the same potential as 
points 12 and 13, due to the small re- 
actance from condenser 11. 

The condenser, 11, functions as a 
blocking condenser to prevent the posi- 
tive high potential of the source, 17, 
from being impressed upon the grid. 

The grid and the plate leads are con- 
nected to points 19 and 20, respectively, 
of the oscillatory circuit. These points 
are necessarily always of opposite 
polarity. 

As the filament, 2, is connected to the 
point, 12, which is midway between the 
potentials of points 19 and 20, it is 
obvious that the circuits meet the well- 
known definition of a ee 
oscillation generator. 

When working at such shore. wave- 
lengths as those referred to, it is obvious 
that the capacities of condensers 9 and 
10 and the inductances of coils 7 and 8 
will be extremely small. In practice, 
the inductances, 7 and 8, may each con- 
sist of a half-turn of No. 8 copper wire, 
the radius of the turn being about two 
inches. 

Coil 7 is shown inductively associated 
with a secondary coil, 21, the terminals 
of which may be connected to an an- 
tenna or other output circuit. Coil 21 
may likewise consist of a half-turn of 
radius. 

Condensers 9 and 10 may be of un- 
equal capacity, provided inductances 7 
and 8 are likewise unequal, so that the 
bridge is maintained at an approximate 
balance for all settings. 

If the bridge circuit is so balanced that 
the high-frequency potentials at points 
12 and 18 are exactly equal, it 1s appar- 
ent that no high-frequency current flows 
through the direct-current source, 17, 
and therefore that any disturbances 
occuring in the direct-circuit source or 
leads 15 and 16 have no effect on the 
frequency generated. | 

Although the invention is of special 


importance for short-wave transmission, 


its operation is equally good at longer 
waves. k 


An i aprovenent in 
Loudspeaker Construction: 
PATENT number 1,583,490, illustrated 

in Figure 9, has been issued to Charles 
W. Peterson of Ann Arbor, Mich., for 
improvements in the mechanical features 
of cone-type loudspeakers. 

The main improvement is in the link 
system that transmits the motion of 
this armature of the diaphragm. The 
ends of the armature are still held be- 
tween the yokes or side arms of the two 
magnets, but the center of the arma- 
ture is connected to one arm of a piv- 
oted lever. This lever in turn trans- 
mits the motion of the armature to the 
diaphragm at the proper lever arm dis- 
tance from the fulcrum point. 


AN IMPROVED LOUDSPEAKER 


Figure 9: A new link system that trans- 

mits the motion of the armature to the 

diaphragm with reduced motion and in- 

creased force is the main feature of this 
new cone speaker. 


In the type shown in Figure 9, the 
long lever arm is connected to the arma- 
ture, and a short lever arm, at right 
angles to the first, is connected to the 
center of a cone diaphragm, giving a 
motion of less amplitude and greater 
force to the diaphragm than that of the 
armature itself. 

This reduction of motion and increase 
of force is very desirable in connection 
with cone- type diaphragms. Having the 
two lever arms at right angles, as shown, 
permits a more compact and efficient 
const ruction than if the two were in line. 

In case the two lever arms are equal. 
the diaphragm will vibrate with the same 
amplitude as the armature, the same as 
when the two are connected by a straight 
rod link. 

Another feature is the provision of a 
simple way to simultaneously adjust the 
armature into its central position in the 
air gap, and a simple and efficient 
fulcrum for the lever. This object is 
accomplished by the use of a resilient 
spring fulcrum, a screw and a depression 
in the mounting surface so arranged that 
while tightening the screw the air gap 
is adjusted. 
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NA-ALD 


TRUPHONIC AMPLIFICATION 


as its name implies 


TRUE MUSIC 


Complete new audio unit for 
any radio set, irrespective of 
age, design or manufacturer 


HE SKILLED RADIO ENGINEER knows that the im- 
provements made in radio reproduction during 
recent years are principally in audio-frequency 
amplifiers. The set of yesterday is antiquated, al- 
most solely because its audio-frequency apparatus 
does not reproduce all the frequencies of the full 
musical scale. The mellow and rich low notes are 
practically absent, resulting in nasal, colorless music. 
The Alden Truphonic Power Amplifier overcomes 
and corrects this; completes the musical scale. 

The marvelous Alden Truphonic Amplifier is the 
result of the very latest and best engineering dis- 
covery and practice, and through it any radio set 
regardless of its age, its design, or its original 
manufacturer, may be brought up to the 1928 stand- 
ard of quality reproduction, by the simple expedi- 
one a few quick connections that any tyro can 
make. 


—<attach it to any set 


The result will match, and even surpass, many of 
the high-price sets of today. Music of a quality 
hitherto unobtainable is made instantly available 
through the quick and convenient attachment of an 
Alden Truphonic Amplifier. In addition, it supplies 
splendid audio-amplification for any of the Electrical 
Phonograph Reproducers. 


You may purchase the complete Alden Truphonic 
Power Amplifier from any good dealer, and reju- 
venate your set in a moment's time for only $25.00. 
Or you may purchase essential parts, and build into 
any new set you may be constructing, for only $15.00. 


In either case, by adopting the Alden Truphonic 
Power Amplifier, you will assure at once the very 
latest audio development for your radio and phono- 
graph enjoyment. 


— 


o. 304 ALDEN TRUPHONIC AMPLIFIER may be 

attached in 2 minutes to any radio set or phono- 

graph. No changes to make in set. Improves ampli- 
fication and greatly increases power. 

It is a small, compact instrument, which displaces 
and entirely changes the old amplification of your 
set. As if by magic, it brings out the true musical 
qualities, heretofore completely missed or distorted 
by old-fashioned audio-frequency systems. 

The Alden Truphonic Amplifier is delivered com- 
plete in a beautifully finished case, with labeled leads 
for quick and simple attachment to any receiver, 
regardless of type. Volume control is built in, and 
phone tip-jacks are included. Everything complete, 
with instructions for easy attachment. Price $25.00. 
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Ser ConstTRUCTORS may obtain the No. 303 Alden Truphonic Audio Amplification Set, price 
$15.00. Consists of three steel-encased Truphonic Couplers, equipped with adaptable mount- 
ing brackets. Truphonic is an entirely new principle, not to be confused with resistance, imped- 
ance or transformer coupling; does not oscillate with “B” Battery eliminators. Bring the audio 
amplification in your new set up to the latest standards through the simple use of these Alden 
Truphonic units. DEALERS are finding a quick, delighted and never-ending market for the Alden 
Truphonic. Every unit complete in itself, splendidly packed, with full instructions for quick 
attachment. 


FOR MORE DETAILED INFORMATION, ADDRESS 


ALDEN MANUFACTURING COMPANY, SPRINGFIELD, MASSACHUSETTS 
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irst in the Fiela 
Specializing in 
Cockaday Kits 


303 Atkins Ave. 


S. HAMMER RADIO (0., Brooklyn, New York 


EE — ̃ . p p eS Ree ea 
Cockaday Sets Now Made Easier to Build by Our New Ready - to- Wire Plan 


50% of Your Time, Work and Worry SAVED! 


All you need dois to connect bus-bar according to diagram, solder and your set is finished. 


ese Kits are sent to you completely mounted, and assembled on a Veneered Mah 
e and genuine bakelite panel, drilled and engraved. 
Mr. Cockaday’s Laboratory Model. 


low; exactly as used in 


any 
Genuine ne parts used as lis be- 


COMPA UR OFFER! 


NEW! COCKADAY LC-28 RECEIVER 


4 Hammarlund Mid-Line Variable 
densers, .000275 mfd. & 35.10. oon 820 38 
1 Hammarlund Double Drum Dial 
1 Set of Precision Radio Frequency 
Transformers, type 4-B 
3 ae a Frequency Chokes, type No. 


%˙Ü dd Gas ð Saw ens 
1 Bariso High Frequency Choke, 


1 Eea Moulded Condenser, .00025 mfd 

1 Aerovox Moulded Condenser, .00075 mfd. 

1 Yaxley Combination Switch and Rheostat, 
6 ohms, No. 906-K 

1 Yazley cools Connector Plug with Cable, 
t 


ype 6 
4 Carter Fixed Resistance 4 ohms, type 
H-4, G 25c 


2 Carter Imp. Plugs and Tip Jacks, marked 
“antenna” and ground.“ respectively, 
with insulating washers for antenna 
jack. Complete set 

4 Benjamin Vibrationless Sockets @ 75c.. 

1 Lynch Single Resistance Mountings 

1 Lyuch Suppressor, 500 ohms 

1 Lynch Suppressor, 600 ams 

1 Lynch Suppressor, 700 

1 Durham Metallized . 6 meg 

2 Tait Brackets 

1 Alcoa Aluminum Chasals 

4 ner 8 eu Box Shields for 

28 
1 Aluminum: Panel, 6x26“ 
1%” Extension Shaft 


READY-TO-WIRE KIT, PRICE $90 i 


POWER PACK—AUDIO AMPLIFIER 
and LC-28 UNIPAC 
A. C. Improved Shielded Laboratory Receiver—in Stock !! 


COMPLETE 
KITS 


Magnaformer 


9-8 CIRCUIT 
IN STOCK 


NEW! HAMMARLUND ROBERTS HI-Q SIX 


Our New 1928 Catalog Is Now Ready. 


Send For It NOW! 


Maximum amplification per stage of radio frequency is 
possible only when the tube characteristics match up properly 
with the rest of the circuit. To meet the requirements determined 
by Laurence M. Cockaday’s experiments, the new ZRF has been 
especially designed for radio frequency amplification. Plate im- 
pedance 6000 ohms, amplification factor 8.5, and a mutual con- 
T of 1400 micromhos, resulted in an output per stage 

15 % greater than with any other tube obtainable. 


pel is a tube with a low input capaci- 
ty between the elements (which greatly 
reduces feed-back) and an exceptional- 
ly low plate impedance—the two most 
important requirements. 


Used under proper operating con- 
ditions ZRF will give greater volume 
eater distance —clearer tone-— 
ringing in every note, high or 
low, without distortion. ZRF 


isa 14 ampere oxide-coated filament 
tube. Filament control, for most satis- 


factory operation, is best secured by 
rheostat or other adjustable resistance 
in series with ballast resistors. 
Experimenters and engineers 
invited to write our staff for 3 


working characteristics of this new 
tube. 


Don’t use Zet ka tubes unless 
you can operate them properly 


ZETKA LABORATORIES 
Incorporated 

73 WINTHROP STREET 

NEWARK, NEW JERSEY 


rem 
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Radio “Spooks” All Over 
the House! 


(Continued from page 416) 


THE VOICE FROM BENEATH 


The installation of the reproducer on the 

under side of a chair is easily done witha 

small wooden block to which to fasten 
the reproducer clamp. 


from WEAF, was guilty each morning 
of awakening the guest at an hour at 
which he was, in all probability, unac- 
customed to arising. 

In the cellar the visitor is shown a 
speaker unit attached to the floor of 
the living-room. Visitors to the house 
even feel the tingle of music through 
the soles of their shoes. 

While the applications outlined above 
are ingenious, the means of carrying 
them out is comparatively simple, al- 
though it involves a little work and 
a lot of wires, to say nothing of a 
lot of opposition on the part of the 
housewife. 

All the terminals of the various units 
used terminate at a special switch near 
the receiver itself. This is so concealed 
that the operator, without arousing the 
least suspicion on the part of the 
guest, can make the various changes 
that are necessary. 

Needless to say, this fun cannot be 
had without a power valve of the 210 
type. At least twenty milliamperes 
must be flowing through the speaker 
unit to bring about the desired results. 


2 ; 
d 


de. — 4 
á & 


b Bi 


MAKING THE SHINGLES SING 
The-last word in radio mystification is this 
installation, by which the whole roof can 
be made to broadcast setting-up exercises 

to the next-door neighbors. 


All apparatus advertised in this magazine has been tested and approved by PoputarR Rapio LABORATORY 


TWENTY OF THE WORLD’S GREATEST 
RADIO SCIENTISTS WROTE A SINGLE BOOK 


AND POPULAR RADIO CALLED IT 
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“EVERYMAN’S GUIDE TO RADIO” . 


Contributed to by the world’s leading radio scientists, without question, the most comprehen- 
sive, most interesting and absorbing, and the most complete radio book yet published in any coun- 
try. It is impossible to give comparisons, because comparisons do not exist. One must read Mar- 
coni on the subject of “beam transmission”; the late Charles Steinmetz on “Waves”; Sir Oliver 
Lodge on Coils, or Ambrose Fleming on “Vacuum Tubes,” before the significance of these writings 
of the masters of the art can be fully appreciated. 


1300 Illustrations! 


“Everyman's Guide to Radio” contains 1300 
beautifully engraved oa in 1200 pages 
of text. 


Flexible! 


These four books represent the latest 
the art of book manufacture. Perfectly flexible , 


without dam ige to pages or binding. 


actice in 


Convenient! 
A lot of infor mation in a small space. Just the 
ee for the pocket and light in weight. 


640 PAGES OF INSTRUCTIVE READING 


For the Broadceatcher“ as Well as the Experienced Radio 
Enthusiast 


This book of 640 pages, size 5 14" x74", containing more than 1300 finely engraved 
illustrations, has been prepared by some of the greatest physicists and engineers of radio. 
“Everyman's Guide to Radio stands as the first successful effort to meet the needs of 
all those who aspire to attainments in the science, whether they are broadcatchers, 
skilled service men or students. This vast wealth of information represents studied 
compilation that has extended over two whole years and includes every phase of radio 
communication that can have any interest to those desiring meaty information. 


QUICK ANSWER TO EVERY RADIO PROBLEM 


Intelligent use of “Everyman's Guide to Radio gives quick, understandable answers 
to practically every radio problem regardless of the technical accomplishment of the 
reader. Special emphasis has been laid on the illustrations contained in the Guide. 
Hundreds of specially prepared drawings and photographs answer most radio problems 
at a mere glance. No effort or expense has been spared to make the “Guide™ of maxi- 
mum value to radio listeners. It is the fascinating story of radio in pictures and it is the 
most complete collection of instructive radio photographs ever published. 


A BOOK YOU WILL BE PROUD TO OWN 


It may be said without reserve, that “Everyman's Guide to Radio“ is the most 
artistic and practical book ever published in the radio field. It contains over 640 pages 
printed on heavy calendered paper in legible type, making for the comfort and con- 
venience of the reader. The covers are beautifully embossed and bound in Art Fabrikoid, 
better than leather. flexible, making the books conveniently portable. 


CONDENSED TABLE OF CONTENTS 


Part 1 

The First Principles of Radio 

The Electricity of Radio 

The Easy Principles of Diagram Reading 
How Waves Are Generated 

Mechanics of Tuning 

Detection and the Secret of Vacuum Tubes 


Par 
Audio Frequency Amplification 
Radio Frequency Amplification 
Variable Condensers 


Colls-—-How to Use Them 
Improvement of Broadcast Reception 


Part 3 


How to Make Radio Improvements 

Learning the Language of Dots and Dashes 
Batteries and Battery Chargers 

Different Types of Radio Recelvers 


Part 4 


Accessories and Radio 
Wonders of Radio Transmission 


POPULAR RADIO, 119 West 57th St., New York 


EXAMINE THE VOLUME 
WITHOUT OBLIGATION TO BUY 


Soaureare 1 “Everyman's 
Guide to Radio” that this volume is 
just what everyone needa to complete his 
reference library and so sureare they 
that it is the most practical, complete 
and beautiful radio book yet published 
that they are willin t to those 


interested for examination without ob- 

ligation to buy. Just fill out the attached 

coupon and mail. The book will be mall- 
m 


ed mediately. Upon arrival, you pay 

the postman $4.06 plus postage. Examine 

the k for 5days. If, after that time, 
you are not 
convinced of 
the value to 
you, return in 
good condition 
and your mon- 
ey will be re- 
funded, at once 
and in full, 
without ques- 
tion. 


POPULAR RADIO, Inc., 
119 West 57th Street, 
New York. N. Y. 


Gentlemen: 


Send me “Everyman's Guide to Radio“ in 
one volume. I agree to pay the postman $4.00, 
plus postage. If, after carefully examining 
the book for a period of five days. I do not like it 
I will have the privilege of returning it to you 
and my money, in full, will be immediately 
returned. 
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Best outdoor antenna you can 
buy. Seven strands of enamel- 
ed copper wire. Presents max- 
imum surface for reception, 
resists corrosion; this greatly 
improves the signal. Outside 
diameters equa! to sizes l4and 
16. (We also offer solid and 
stranded bare, and stranded 
tinned antenna.) 


Loop Antenna Wire 


Sixty strands of No. 38 bare copper 
wire for flexibility, 5 strands of No. 
36 phosphor bronze to prevent 
stretching. Green or brown silk 
covering; best loop wire possible to 
make. 


Battery Cable 


A rayon-covered cable of 


5, 6, 7, 8 or 9 vari-colored | (( 
Flexible Celatsite wires | 
for connecting 
batteries or 
eliminator to 
set. Plainly 
tabbed; easy to connect. Gives set 
an orderly appearance. 


Acme 
Celatsite Wire 


Tinned copper bus bar hook- 
up wire with non-inflam- 
mable Celatsite insulation, in 
| 9 beautiful colors. Strips 

=| easily, solders readily, won't 
| crack at bends. Sizes 14, 16, 
18, 19; 30 inch lengths. 


Flexible Celatsite 

for sub-panel wiring 
A cable of fine, tinned 
copper wires with non- 
inflammable Celatsite in- 
sulation. Ideal for 
sub- panel or 
point- to- point 
wiring. Strips 
easily, solders readily. Nine beauti- 
ful colors; sold only in 25 ft. coils, 
in cartons colored to match contents. 


Spaghetti Tubing 
Oil, moisture, acid proof; highly 
dielectric — used by leading engi- 
neers. Nine colors, for wire sizes 12 
to 18; 30 inch lengths. (We also 
make tinned bus bar, round and 
square, in Zand 214 ft. lengths.) 


Send for folder 
THE ACME WIRE CO., Dept. P 
New Haven, Conn. 


Transoceanic Calls Heard 


PopuLAr Rapio’s “Calls Heard” Depart- 
ment is ready to serve all American ama- 
teurs by forwarding their calls heard 
(QSL) cards to their proper destination 
in foreign countries. These cards are de- 
livered through agents in those countries 
who have or can obtain knowledge of the 
present address of foreign amteurs. Popu- 
LAR Rapio is also doing the foreign ama- 
teur the service of forwarding his QSL 
cards to the proper destination in this 
country. In addition, the magazine will 
publish a monthly list in the “Transoceanic 
Calls Heard” column. Address your cards 
to the foreign amateurs by call number 
and enclose them in envelopes to— 


The Calls Heard Editor 
PopuLtaR RADIO 
119 West 57th Street, New York 


Tue following stations in the United 
States were received and logged at the 
amateur station of Dr. L. Bailleul 
(EF-8EZ), at 119, Boulevard de Bel- 
fort, Roubaix (Nord), France; using a 
Schnell circuit with detector and one 
stage of low frequency: 


1ADM, 1ADS, 1AFF, 1ALR, 1BHM, 
1CMP, 1CNZ, 1SZ, 1VS, 1XV, 2AGN, 
2AMF, 2ATS, 2AWQ, 2AZK, 2BCU, 
2CI, 2CRB, 2CUQ, 3AUW, 3BLP, 3BUV, 
3BVA, 3CJN, 31U, 3QE, 4DX, 4UX, 
SDI, 6AM, 6TA, 7DF, 8DRJ, 8JQ, SLI, 
8QB, SSF, oBPB. 


AMATEUR station F-8SM, operated 
by J. M. Sacazes, Toulouse, France, 
reports the reception of the following 
stations in the United States, using a 
low-loss tuner with one stage of low 
frequency: 

iBHW, 1CMP, 1CKP, 1MV, 10N, 


2BOW, 2GX, 2TF, 3AHL, 3BWT, 8LT, 
ADK, 9ARW. 


AMATEUR station EF-8NOX, Paris, 
France, reports the reception of the 
following stations in the United States, 
receiving with a Schnell circuit: 


1AHG, 1CPB, 1NK, 1ZL, 2AWX, 2NM, 
2TP, 3QV, SATF, 50A, 8AHC. 


THE following stations are reported 
as received and logged at the amateur 
station, F-8SXIX, Avignon, France, 
with a Bourne circuit and one stage of 
low requency: 


1DI, 1GA, IIc, 1RN, 2BBB, 4AAH, 
410, 8IJV, 9BJP, 9ELI. 


AMATEUR station F-8YOR, operated 
by Professor M. Reyt, Orleans, France, 
reports the reception of the following 
stations in the United States, using a 
low-loss three-circuit tuner and one 
stage of low frequency: 


3BMS, 4TU, 5GL, 8SALF, 9AOR, 9ARN, 
9AXB, 9BGE, 9BHT, 9BPM, OBVH, 
CHN, 9CVN, 9EF, 9MH, 9X1. 


THE following stations in the United 
States were received and logged at the 
amateur station of A. Chaye-Dalmar 
(F-8GM), Saint-Brieuc (Cotes-du- 
Nord), France, with a Bourne circuit 
and one stage of low frequency: 


1AHI, 1CJC, 1iCJH, 16A, 2AQwW, 


| 


2AWX, 3AGU, 3AZT, SKC, 8ABG, 3ALYeC 


8AXA, 8BAD, 8BEN. 


| 
| 
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With 
Popular Radio 
BLUE PRINTS 


You can have your choice of any one set of 
PoPULAR Rapio Simplified Blueprints with 
your new or renewal So for Por- 
ULAR RADIO, accompanied by remittance 
of $3.00. These Blueprints will make it 
possible for you to build a tested and ap- 

roved set. You, as a reader of POPULAR 

ADIO, know the many entertaining, inter- 
esting and instructive articles that are pub- 
lished each month. We promise that 
throughout the coming months POPULAR 
Rapio will hold more and more of interest 
for Radio Fans. 


Ease, Economy and Accuracy 
in Construction 


Simplified Blueprints make it possible 
for anyone, without previous knowl- 
edge of radio, to construct a g 
efficient radio receiver. These Blue- 
prints consist of 3 diagrams as follows: 


Panel Pattern 


This Blueprint is the EXACT size of 
the actual set. accurate that you 


print of each instrument and binding 
post and its exact location both on the 
panel and within the cabinet. 


Wiring Diagram 


The unusual feature of this Blueprint is 
that it is an actual size picture diagram 
of the finished set. Each instrument 
and other parts appear in exact size 
and the wires are so clearly traced 
from one contact to another that you 
can connect all terminals accurately 
without even knowing how to read a 
hook-up diagram. 


Set No. 18—"The Improved Raytheon 
Power-Pack" (as described in the May, 
1926, issue of POPULAR RADIO). 

Set No. 22— The LC-27 Broadcast Receiver 
(as described in the October, 1926, issue of 
POPULAR RADIO). 

Set No. 23— The LC-Senior Power-Pack 
(as described in the November, 1926, issue 
of POPULAR RADIO). 

Set No, 24— The LC-Intermediate Power- 
Pack" (as described in the December, 1926, 
issue of POPULAR RADIO). 

Set No. 25—"The LC-Junior Power- Pack 
(as described in the January, 1927, issue of 
POPULAR RADIO). 


. 


Use coupon below ; indicate which set of 


need merely lay it on your panel and 
drill as indicated. No scaling or meas- 
uring to do, no danger of ruining the 
pane! through faulty calculation. 
Instrument Layout 
Here again you have an actual size 
+ 
+ 
! 
: Blueprints you want. 


2 POPULAR RADIO 


$ Dept. 49 
„ 119 West57th Street New York City 


POPULAR RABIO, Dept. 49 
119 West 57th Street, New York City 


Enclosed is my remittance of $...... in full 
payment for subscription, with Blueprints as 
checked below, FREE. 


O Set Number 18 Set Number 23 
Set Number 22 O Set Number 24 
O Set Number 25 


Name „„ „%% „% „„ „ „ „ „ „ „4 „46 „ „„ „% % „ „„ „ „ „ „ „ „ „ „„ „ „ „ 


City, ALA G IL “veer State. ie siea 


Bee ce ne oe oe oe oe oe ee ee ee eee „46 


Sets Easy To Build į 
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THE following stations in the United | 


States were received and logged at the 
amateur station of M. Meidieu (EF- 
8ARO), at Belfort, France, using a de- 
tector and one stage of low frequency: 

1ADM, 1AQT, 1ARC, IAVIL., 1CNZ, 


IVW, 2ADL, 2AYJ, 2AZK, 2CRB, 2CUQ,: 
2CYX, 2GX, 2HC, 21Z, 2JN, 2TR, 2PZ, 


3ACW, 3AEF, 3AFU, 3AKS, 3QE, 382. 
4DX, ALK, 4RN; 4RR, 8ALY, 8BTH, 
8DHX, 8JQ, 9ARA, DI]. 


THE following stations in the United 
States were received and logged at the 
amateur station of Herbert A. Palt- 
schik, Wickersdorf, Germany, using a 
detector and one stage of low fre- 


quency: 
1AFF, 1AG, 1AGA, 1AHV, 1AKM, 
1ALR, 1AUR, 1AYL, 1BDI, 1BFW, 


IBHW, 1CKP, 1CNF, IIC, 1LX, IMK, 
1140, 1RN, 1XM, 1ZD, 2AAN, 2AGN, 
2AMF, 2AMJ, 2APD, 2AVB, 2AZK, 
2BC, 2BCM, 2BGZ, 2CDR, 2CRB, 
2CUG, 2CXL, 2CYX, 2DOW, 2GX, 2HC, 
2TP, 2UB, 200, 2VD, 2WR, 2XAJ, 2ZA, 
3ADD, 3AHL, 3BCO, 4GY, 41Zz, 4LK, 
4WC, 8HB, ADG. 


Tue following stations in the United 
States were received and logged at the 
amateur station of Paul Tabey 
(F-8KU), Lyon, France, using a 
Schnell circuit with detector and one 
stage of low frequency: 

1BDX, 2AM], 2ASE, 2BQD, 3AFW, 
31U, 3IZ, 3QE, 3SZ, 8CFR, 9BQE. 


THE following stations in the United 
States were received and logged at the 
amateur station of R. and A. Arons- 
sohn (F-8FT), Colombes, France, using 
a Schnell circuit with detector and one 
stage of low frequency and an indoor 
aerial: 

I1AFF, 1AJM, 1BKV, 1CAW, 1CCZ, 
1CJH, 1LW, 10N, 1XF, 1XM, 1ZL, 12ZZ, 
2PZ, 6AGR, 6CLN, 6HJ, 8ADM. 


STaTION EF-8UDI, operated by A. 
Yvon, Paris, France, reports the recep- 
tion of the following stations in the 
United States, receiving with a Bourne 
detector and one stage of low fre- 
quency: | a 

1ACH, 1ASU, 1BUX, 1BYV, 1CAU, 


1CPB, 1LU, 1ZL, 1ZZ, 2ASC, 2AGW, 
2AHM, 2ASL, 2CNG, 2JN, SOA, 8ADG. 


GrorcEs SoLET, operator of the ama- 
teur station TUN2, Bizerta, Tunis, re- 
in the United States, receiving with a 
Bourne circuit and one stage of low 
frequency: 

1AAO, 1ADM, 1AHI, 1AJM, 1BYV, 
1CMX, 1FL, IIC, IRF, 1UW, 2AHM, 
5 5AFB, 8 ALV, 8AXA, 8B EN, 8GZ, 


The amateur station of Pierre Louis 
(F-8BF), Dijon, France, reports the 
reception of the following stations in 
the United States, using a detectdr and 
one stage of low frequency: 
1AK Z, 1 LR, 10H, 2EB, 3PF, oBN. 


ports receiving the following stations 


CODO 
COO) 


New Kits featur- 


—Infradyne— 
K aras—Melo— 
eald — Scott’s— 
Silver Marshall— 
St. James — Tyr- 
man—ete, 


—— 


Heavy Duty 
B Power Unit 
with Long Life § 
Perfected 854 
Mil. TUBE ~ 


Greater Values are Shown in our 
New Big 1928 Dealers’ Catalog 


VERYTHING new and desired—all under one 
roof. You don’t need to look elsewhere. Com- 
plete stock carried. Prompt, efficient, depend- 

able service. | Fe tin, E 


Write for your copy today 
See what you SAVE. 


Established 1918 


TELEPHONE MAINTENANCE CO 
123 South Wells Street Dept. 54 Chicago, 


Y OS 


40 


Complete 
Including 
TUDE 


No Liquids or Acids 


Important 
New Features 


— 

Delivers up to 180 volts on any set, 
regardless of the number of tubes. 
Ample reserve power. 

All voltages are fixed with permanent 
resistors. Output tapped at 220, 45, 

6, 90, 135 and 180. is gives re- 
quisite voltage for aiy set. No variable 
resistors to change value and require re- 
tuning. 

The input from the lighting circuit is 
ön trolled by a rheostat which can be 
set once for the proper amount of cur- 
rent and then forgotten. E 

A PERFECTED long-life rectifying 
tube (non-filament type) is used. 

All connections are concealed under 
the lid as required by the Underwriters 
Laboratories. This also prevents tamper» 
ing with connections after they are once 


made. 

The Ferbend HEAVY DUTY “B” 
Unit is finished in handsome black crys- 
talline and is furnished with a six foot 
flexible cord and swit 


NOISELESS—EFFICIENT 


30 Days 
Trial 


E 


PE T E e 


` be desireq; in this 


In this present day of high priced power 
units, Ferbend again pioneers with a Tabe-Type 
Heavy Duty “B” Unit of unsurpassed quality at 
a price “Within reach of all.” 

Over 100,000 users prove the worth of Ferbend products. 
Now, in spite of rising competition, Ferbend sales ate. in- 

. The truth of the matter is that as stablization 

of the Radio Industry approaches, more people buy because 

recognized MERIT. The new Ferbend “B” Unit will be 

popular with radio owners because it is everything that can 
type socket power. 


the fact that for workmanship or performance and t 
terials and appearance, there is no better “B” Power Unit 


See Your Dealer—or Send Direct 
Shipment will be made upon receipt of price, or C. O. D. 
if you wish. Use for thirty days to your own 


pleasure 
then if not satisfied write us within that time and purchase 
price will be refunded. Send Coupon NOW! 


FERBEND ELECTRIC CO. 
419 West Superior Street Chicago, Illinois 


onan" Radio 


Í FERBEND ELECTRIC co. 

È 419 w. Superior St., Chicago, Ill. 

§ Send HEAVY DUTY B unit at once. 
(2 I enclose $18.50 

satisfactory Inevery = ( ) Send Literature. 
i 


'( ) Send c. o. D. 
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All apparatus advertised in this magazine has been tested and approved by POPULAR Rapio LABORATORY 


GET THESE RESULTS with 
the new AmerTran Push-Pull 
Power Amplifier. It is a completely 
assembled two-stage unit embodying 
a first stage Amer Tran De Luxe 
followed by AmerTran Input and 
Output Transformers for Power 
Tubes. The metal box has four 
sockets, two for power tubes, and a 
four prong and a five prong socket in 
the first stage for either a standard 
amplifying tube or the UX-201 A 
type, or a UY-227 (C-327) A. C. 
tube. Using the latter tube, the am- 
plifier can be entirely A. C. operated. 


This amplifier can be connected to 
the detector of any good receiver, 
replacing the audio amplifier. When 
operated from a power source sup- 
plying sufficient voltage, the repro- 


New Realism 
More Volume 
Less Distortion 


duction will be as perfect as the 
speaker is capable of making it. In 
addition, distortion, and the hum 
from raw A. C. on the power tubes 


are eliminated. The energy output 


to the speaker, especially at the lower 
musical frequencies also is increased. 


It is recommended that this ampli- 
fier be operated from the Amer Tran 
A. B. C. Hi-Power Box, but it can 
be used with any good power supply 
system or batteries. Tone realism 
and volume will be finest, with the 
largest available power tubes in the 
power stage. Therefore, UX-210 or 
CX-310 tubes will normally be sup- 
plied. If the 171 type of tube is pre- 
ferred, the amplifier will be equi p- 
ped with the Amer Tran Type 271 
Output Transformer. 


Amer Tran Push-Pull Amplifier as a complete unit is licensed ponder patents owned 


or controlled by the Radio Corporation o 


J America and must 
tubes. „When ordering, please state choice of tube for thefirst st 


sold complete with 
either UX-201A 


age ( 
or UY-227, or Cunningham equivalent) and either two (UX-210, CX-310) or two 
(UX-171, CX- 371) power tubes for the power stage. Price on application. 


Send for further information. 
Inquiries on this new unit will be handled promptly. 


AMERICAN TRANSFORMER CO. 


178 Emmet Street 


Newark, N. J. 


“Transformer Builders for Over 26 Years” 


American Jransformer(ompany 


Transformer Builders for -~ 
7-Six Years 


v +e 
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> At this price the Crosley Bandbox is Radio’s 
most astonishing success, not because the 
price is low, but because the set is magic! 


solutely separated from every other ele- in large cities, creates an overlapping of stant annoyance and expense is entirely 


ii ment by solid shielding. Coils are cov- programs. The ear like the eye 15 only — eliminated. 

The ability of the new Band- ered with copper. This could have been good for one thing at a time, Under the 4 The new RC. A. 

box is amazing Its simple done cheaper but efficiency would have towers of the heaviest stations the vol- AC tubes prov ide 
r 5 been sacrificed. Condensers are housed ume control of the Bandbox cuts the clear, smooth and 

operation 1S easily understood in cadmium-plated steel. All wiring 18 loudest blast down to a veritable whis- Parable i ewerg way 


separated and shielded from all other per. No distortion whatsoever! 


rts of the receiver. Solid, sturdy, to the most efficient 


wet storage battery 


and its wonderful perform- 


; substantial, the entire set is assembled A single cable leads all outside and wer. 

ance 5 A ae command . on a heavy metal chassis. power connections from te 1 Alema ting current 
any han that can turn the : ; In this brown fabric covered cable lies ripple is smoothe 
y The tuned radio frequency amplifica- each lead covered with colored rubber Rawal Corven 8 8 


dial. 


tion stages have for protection, accuracy and easy a$- which is sold with the AC Bandbox. This 
been absolutely bal- sembly. Tidy housewives appreciate It. device needs no attention—is half the size 


anced through use of an ordinary storage battery an 


of the en The adaptability of the Bandbox to matches cs Sy tag z — 73% color. 
inci : z : = r $ 10 an x wi 
principle. he set installation un all types of cabinets is a The Power Converter is $110 


Millions are making up their minds 


to buy a radio. 1 £ 

ee A = is a genuine Neu- feature. The metal case of the Band- This gives you a complete, direct AC 
Millions will replace obsolete sets trodyne! box lifts off the chassis. This leaves the radio A to any type of installation 
with new, up-to-date receivers this fall. closely grouped ial, switch and volume you may choose—bookcase, console, desk, 


, ` } Tothe initiated this means much. To control shafts to be stuck through holes cabinet. arm chair or tuck it away on the 
Experienced radio owners will look the layman it manifests itself only as a in the panel of any sort of cabinet. The corner of the table—for $110.00. 
first for 3 fundamental points and to radio receiver that does not squeal or escutcheon is quickly screwed over them THE CROSLEY MUSICONES ARE AS 


every set they consider will address howl when you are trying to get a sta- and the console installation is not onl OUTSTANDING IN THEIR FIELD 
these questions: tion. complete but has no earmarks of A AS THE BANDBOX IS IN ITS | 
makeshift. Back in early 1925 radios audibility 
1. Is it selective? The foregoing answers for the Crosley i i vena 5 a zunaturel and katah 
2. Isit sensitive? Bandbox the three f undamental ques- Much has influenced the $55 price of it laid a handicap on a fast developing in- 
3. Is it easy to operate? tions set fort the Bandbox. dustry. Only at great cost could its limi- 


tation vet ae were cone si Saray 
irst, an id offered the radio wor a cone speaker at 
Firs eal $17.50. Instantly the demand ex 


: : i fourth 
Satisfied on these points they will Sa ba ph, 


look Lark s which the ex- and an idea. the supply- Promptly loud speaker sales 
1. Single dial control. perienced 3 Then,a work were gauged by the leadership of the Musi- 
Zi inated dial. owner is askin : ’ - cone. 5 
: . pa a n of every set 5 ing out of the Today that position 18 still maintained. 
3. Volume control. PTS fall idea. The cause is plain. Mechanical refinement 
4. Single cable leads. sees this fab. and improvements, of the Musicone sine’ 
peer Rig a . 11 . its inception have been constant and con- 
6. Reasonable price. makes the constant posses- Price of the Musicone has shown a steady 


sion of the ideal. downward trend from $17.50 in 1925 down 
to $9.75 at the present time. 

Back b í Only a national acceptance could make 

ac elore this Jone and only a remarkable value 

radio became could create such a national acceptance. 


the entertain- Today the Musicone is 4 perfect repro- 


ment force it is ducer thru— re 
today Powel 1. A new metallurgical discovery giving 
| many times the vibrating capacity o 


Bandbox highly 
Millions. will look at the Crosley selective—the 
Bandbox. This amazing little set is circuit, acutely 
now displayed by more than 16,000 sensitive and 
dealers. the design, ex- 
tremely easy to 

One dealer, alone, expects to sell a operate. 


hd SA 5 s 
million dollars’ worth of Bandboxes this The Bandbo Crosley. Jr., the actuating unit as formerly. 
season le an x d A 2 f 
5 ; 4 held an ideal 2. Bakelite coil cores impervious to 
i l is operated’ with that the things moisture. 
Crosley dealers from Maine 10 Call: * 8 My lone A= ——' which give 3. Secretly, coated wire that does not 
fornia have this wonderful receiver selecto 0 z ° peo permit eteriorationin ampclimates. 
hooked up for immediate demonstra- dial). aL — 3 7 1 be nade 1 the 5 the epee aide 
tion and will explain its matchless per- In most local- a ; to sell at low from their physical appearance. 
formance in a manner somewhat like iti z. | _6 Tube Crosle | rices so that The Musicone is sold in two sizes: 
this: ities and in most BANDBOX 933. millions may The Ultra Musicone (12-inch) 8 9.75 
; owners’ hands — -y enjoy them. The super Musicone, as illustrated 
The Crosley Bandbox is a 6-tube re- the single sta- (16-inch) o 812.75 
ceiver. tion selector, will 5 all the programs When radio was a bundle of hair pins 
The circuit of this set is of the excel 285 p oe ii pes a9 ates turned with the knobs from iat ae 
pe S = s 3 > — 2 > Q > “re 7 re "TEC > f. = ° 
lence y ld e f a ero! 8 8 kids ema greater carriages, he had the idea that if he 
ence you wou expect from a group of ability like the possessors of 90 horse 1 i i 
skilled engineers suddenly given the power motor cars Ino may never step could make radios 1n sufficient quanti- 
pick of the world’s radio patents to on it but like to be conscious it’s there. ties, he could supply, millions with r 
work with. For such have the Acuminators been means of enjoying this new source o 
S i ; designed. Far away stations of weak pleasure at moderate prices. 
‘rosley has always given the radio power but perhaps good music are cap, 
son its biggest value for its dollar. tured by the use of these little auxiliary Every radio year has been a year of 
5 WE 3 possible tuners. Their function is best likened mass production experience to Crosley. 
. 9 N a Ha to a pair of field glasses. As the lens This year saw an investment of over half 
Corporation of haamer the G eat bring the distant scene to nearby aspect, a million dollars in equipment that a 
Electric Co The Westin hh ts 28 so do the acuminators bring the remote fine radio might be made at such speed 
z Ai stinghouse O., etation signals up to room filling vol- and in sucl antities that ree 
The American Telephone & Telegraph ume. Ordinary one dial radios can and in such quantities (Ue s ak b 
( O., ane che: ee and Latour Cor- never perform like this. Hair line track- nearly halt a hundred dollars coul £ 
porations were thrown open. ing of the condensers together is diffi- anne APPROVED CONSOLES 
a ; 1 cult but the Acuminators, little sec- meena IN E 
Licensed under their patents! Throughout the country millions ex- „I want the public to have as great a 


ondary adjustments exclusive to Crosley 


give thie Bandbox a substantial com value in consoles this year os have 


given them in the Bandbox „ said 
Powel Crosley. J. 

Prominent {furniture manufacturers 
thru their long experience promise¢ 
beautiful cabinets at moderate prices. 
Designs submitted were admired. 
praised, tested, approved! The Musi- 
cones were built in. Crosley dealers 
now sell them. Purchasers may know 
they are best suited for Ciosley radio 
by looking for the “approved label” in 
each one. Crosley dealers get these 
cabinets only from The H. T. Roberts 
Co.. located at 1340 S. Michigan Ave., 
Chicago, Sales representative for The 
Showers Brothers Co.. Bloomington. 
Ind., and The Wolf Manutacturine 
Industries, Kokomo, Ind. 


» 


amine the Bandbox today. They see it 

sme 7 wachieveme ini r 
„„ mand of the air and all that is in it- 5 panes ee ado ee 
we know it today began. Its success 
has been tremendous if clamorous de- 
mands from dealers are any indication. 


Simply it means The dial of the Bandbox is illumin— 
ated. A detail! A refinement added 


. but not as an excuse to raise the price > f - 
sess the best radi 4 . . ce. Skeptic 5 Aged : x: 
o Por shadowy corners and dim eyesight Skeptics, the unbiased and the radio 


performance possible it recommends itself. wise have pronounced it GREAT, Even 
at the low prices for at any price it would be a sensation, for 
its performance ranks with the most 
expensive and fanciest radio receivers 
on the market. 


that millions will pos- 


which Crosley is al- Volume Control is necessary on good 

ready famous. radio today. Nearby and hich powered 
stations send terrific impulses into the 

The Crosley Band- receiver. Detuning has been a favorite An AC model Bandbox takes its 

box is totally and method of softening this loud reception power from the electric light. 

completely shielded. but with stations closer and closer to- 

Every element is ab- gether on the dial detuning, particularly Former power supply with its con- 


Write Dept. 16 for descriptive literature 


MusIcoNE 
TiLT- TABLE 


Crosley is licensed only for 


Radio Amateur, Experimental and 
Broadcast Reception. 


Montana, Wyoming, Colorado, New Mexico and West prices slightly higher. 


A 
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THE CROSLEY RADIO CORP. 
Powel Crosley, Jr., Pres. 
Cincinnati, Ohio 
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Run your Radio from 
your light socket — 
Eliminate” A” batteries 
trickle charge units, 
“B” batteries, “C“ bat- 
teries and convertors 


With Powerizer you 
use the newest A. C. 


Radiotrons in any set 


LICENSED BY RADIO CORPORATION OF AMERICA and Associated Companies 


— 11 m we m b kE "S 


Model for Atwater Kent and other standard sets, $60 
. ff hi tows 8d bee a ee 


makes your/set an A. C. Electric 


with the newest A. C. Radiotrons 
which require no batteries! 


Cymbals crash...the great 
bass booms...the baritone sax 
sighs and moans...dance mu- 
sic with jungle deep intona- 
tions... music such as you've 
never heard from your radio 
before...With the Powerizer, 
all those elusive low notes are 
captured — and reproduced 
with a rich mellowness. 
Equip your set with a 
Powerizer and the finest tone 


quality in Radio is yours— 


for there is installed in your 
set the same system of A. C. 
Radiotron electrification that 
is used in the finest $500 
and $800 A. C. Receivers. 
The Rolls-Royce of tone 
tubes is used—the UX-210 
... The Powerizer comes 
equipped with harness and 
adaptors—NO REWIRING 
IS REQUIRED—vwrite for 
details how to make your seta 


1928 A.C. Electric Receiver. 


RADIO RECEPTOR CO., INC. 
106 Seventh Avenue, New York 
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